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In compiling this little book, my aim has been to 

l-place in the hands both of professional and unpro- 

f fessional readers a short compendium of the principal 

established facts and most obvious reasonings on the 

question of Experiment upon Living Animals. I 

bventure to hope that such a work may prove useful 

> medical men who have not time to consult books 

|of reference, and examine into the details of the 

■subject for themselves, without its being too technical 

fto interest those of the general pubUc who are 

■■willing to give thought and attention to a most 

I important matter. I must risk the accusation of 

I being either too professional, or too popular, only 

I pleading that I have, at any rate, endeavoured to 

I avoid inaccuracy. 



London, April, 1883. 
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CHAPTER L 

INTRODUCTORY. 

Duty of unprejudiced Investigation. — Object of this Book. 

When a question has been made the subject of hot 
debate, and been tossed up and down in discussions where 
feeling has played as large a part as argument, it becomes 
enveloped in a dust-cloud of words, sweeping charges, and 
irrelevant recriminations, in which it is difficult to keep 
sight of the central object. The first duty, then, of any one 
who wishes to see the truth for himself, and to show it to 
others, is to get rid, as far as may be, of all this turmoU, — 
at least, to keep the door of his own mind close shut against 
it, — ^to silence any strong prepossessions for one side or the 
other, and strive quietly to see the thing which is, not that 
which he hopes, or fears, or thinks may be. 

This is never an easy thing to do ; and in the " Vivi- 
section " controversy it is peculiarly difficult, for it involves 
the sacrifice on both sides of the strongest feeling involved. 
A physiologist must lay aside his abstract devotion to 
Science; he can no longer use the advancement of her 
interests as the ready test of his work, and the sanction of 
her greatest servants as his justification ; but he must be 

B 
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content to iiujuiae- whether the practice of performing ex- 
perinient^ on wing animals in or is not reconcileable with 
true JiftniaBJty, and what is its effect upon the moral 8ena& 
ot tTfoee who use or approve it. On the other hand, a lay 
Vhi^ or woman must not be swayed by the natural love of 
,'*. animalu, and dislike to the infliction of pain, which make it 
grievous to think that any feeling creature ha« been hiirt 
deliberately ; still less must they excite their feelings by 
the attempt to realize the necessarily repugnant details of 
the operations, and to itn^ne their own pet dogs subjected 
to tbem. What they have to ascertain is — what is really 
done of this sort, whether what is done is necessary, 
whether it is justifiable, and how it is regarded by those 
who practise it. The question of whether it is pleasant or 
painful to think of has absolutely no more to do with the 
matter than it has with surgical operations, which few of 
the general public would care to witness, or to hear de- 
scribed in detail I do not write for readers who take a 
pleasure in ghastly descriptions and ugly minutiie, which 
are totally unnecessary for tho diBcua.sion of principles. 
Such a pleasure is morbid, and I desire to addres.^ only the 
sane. That class of mind which, in a lower stratum of 
society, revels in the Police Ntvis and the "penny dreadfuls," 
will never be at a loss to provide itself with repulsive 
literature, and I shall not cater for it. In the text of tbia 
little book, therefore, there will be found only such medical 
details as are indispensable to the argument, further in- 
formation on special points being added in the Appendix. 

I desire now to make an attempt to look fairly at all tho 
points of this large subject, and to cany my readers step 
by step along the inquiry which has brought my own mind 
to certain definite conclusions. We shall insist, as we go 
along, upon knowing exactly what we mean and are dia- 
ousBing, and having a cleai- idea for every word used We 
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sTiall endeavour to trace the moral principles which bear 
upon the matter, and to leam how to apply them. We 
shall examine into tlie actual relation,? of Physiology and 
Medicine to Experiment in the pa'^t, and thence deduce 
their probable relation in the future. We shall sec what i» 
, and has been the state of affaira in England as to experi- 
paent upon living animals in our own day, both before and 
ifter the passing of the " Cruelty to Animals Act," of 1876, 
—what has been done in the laboratories, what is permitted 
J the law. Thence we shall be able to conclude whether 
iny changes are desirable in the nature or administration. 
f the law ; and if so, what they should be. 
There haa been enough, and too much, of personal eon- 
roversy over the " Vivisection " question, and I would 
tather avoid adding to it. As far as possible, it seems best 
) consider the absolute facts and reasons which hear on 
ibe subject, and draw our own conclusions, without stopping 
J the way to ai-gue with every one who has arrived at a 
Bifferent result ; but in reaching any conclusions at all, one 
is obliged to differ from thinkers either of such eminence or 
of such influence that to take no notice of their arguments 
would seem arrogant or cowardly. It will, therefore, be 
lecessary to discu.ss some of the most notable statements 
aid arguments which have appeared in print. 
As far as possible, I shall give references and authorities 
r every assertion of fact which can be disputed by any 
Bie with a reasonable knowledge of the subject ; and I ask 
a my readers only that candid attention, and that open- 
ess of mind, which are the absolute conditions of finding- 
■nth in any direction whatever. 

The point chiefly in dispute is the rightfulness ot giving- 
to animals for certain pui-poses ; consequently, the 
[nestion which meets ua at the outset of our enquiry is — 
lat is pain? 
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CHAPTER II 

WHAT IS PAIN? 

Our knowledge of Pain derived from human experience alone — The 
process of Sensation and Pain — Keflex action independent of Con- 
sciousness — ^Vagueness of " signs of Pain" — Definition of Pain — 
Feeling and Irritability — Feeling dependent on consciousness — 
Its relation to mental development — Animals less sensitive than 
men — Mental element of Pain — Absence of this in animals — 
Examples — ^Amount of Pain in operations — Painlessness of con- 
valescence — Insensitiveness of brain substance — Example. 

All that we know about Pain is derived from human 
experience. This seems very obvious, but not the less 
it is often forgotten. As a matter of fact, we know 
nothing about any pain except what we have ourselves 
suffered. We cannot feel with another person's nerves ; 
and when he describes his feelings, we cannot be sure that 
the words he uses bear the same meaning to him as they do 
to us : but we take for granted a general analogy between 
him and. ourselves, based on our common nature ; and from 
time to time we correct this assumption, as we discover 
minor differences between us, and conclude perhaps that 
he feels pain more or less acutely than we do. As men 
have been acting on this assumption for centuries, and 
constantly comparing experiences, there has grown up an 
average standard of human sensibility, by which we guide 
ourselves, and which allows us to say in a rough way that 
such and such a person is insensitive or hypersensitive. 
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But when we have to do with animals, we lose ourselves at 

. The community of nature from which we argued with 

men, has arnik from an identity of species to a similarity of 

L type ; the comparison of experiences by which we corrected 

r conclusions, is impossible. We have nothing left to 

j guide us except an analogy with ourselves which we know 

I must be misleading, and " signs of pain," which ai'e o£ all 

I indications the vaguest. They are thus vague, because all 

I that they prove is that something is going on which the 

ism repels ; but they do not prove that there is any 

it, and if there is consciousness they do 

I not show the degree of feeling. This will be clearer if we 

I glance at what actually happens when an injury of any 

I kind is inflicted. 

Every one knows that there are two great classes of 
nerves, — the afferent, which convey messages (or, more 
properly, impulses) to the brain and spinal cord,^ — ^and the 
\ efferent, which bring away impulses from it. The afferent 
[ nerves alone can convey those impulses which give rise to 
I feeling ; the efferent nerves are quite incapable of doing so, 
I and their chief business is to convey those impulses which 
I excite motion. The afferent nerves mainly begin in small 
organs called touch-corpuscles, great numbers of which are 
situated in tlie skin, making it much more sensitive than 
the deeper tissues. If you drop some hot sealing-wax on a 
! person's hand, all the little terminals of the spot on which it 
L' falls are suddenly stimulated, and there is an instant change 
in the activity of their molecules. Then a change runs 
along the nerve-fibro to which they belong, until it reaches 
I the spinal cord, where it entera a ganglion, or knot of 

^^^^ nerve-cells, full of independent energy. A portion of the 
^^^B impulse will be communicated to the fibres which go up 
^^H to the brain ; whUe some of the energy latent in the gan- 
^^H glion wiU be released by the arriving shock, run down an 
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nerve, and set in motion the muscles of the hand 
and ann, — and the hand will be pulled away. This process 
sounds long in describing, but wo feel it to be done 
instantaneously. It can he carried out by the nerves and 
the ganglion, quite independently of that part of the 
impulse which went on to the brain, — and what becomes of 
that need not necesaai-ily atfect the action. Its fate will 
depend upon the condition in which it finds the brain. 
That organ may be awake and ready to attend to it, and 
in that case there will be a keen feeling of pain ; it may 
te absorbed in its own work, carrying on thought, and give 
it only a half attention, — and then (especially if the 
stimulus has not been of quite so strong a kind as the one 
supposed) there will be a faint impression made on the 
mind, and soon forgotten ; or it may be stupefied by nar- 
cotics, and take no notice at all, and in that case there will, 
of course, he no feeling of pain whatever. But whether 
pain be keenly felt, or faintly, or not at all, — the jpi'k away 
of the hand, which is the outward sign of pain, will be 
present all the same, unless the nai-cotizing has been so 
performed as to afi'ect the nerve-centres in the spinal 
marrow which govern reflex actions, as well as the brain. 
So long aa only the higher centres are laid asleep, reflex 
actions will go on, even more markedly and with greater 
energy than when it is awake. People operated upon under 
chloroform will shrink and scream, because the stimulus 
from the irritated nerves has gone round to the nervous 
centres which set the vocal organs in motion ; but their 
intellectual and higher sensoi-y centres are asleep, and they 
feel nothing. It will not do to say that they did feel 
the pain at the time, but havn forgotten it ; for, firstly, tliey 
will sometimes remember having heard themselves scream ; 
and, if so, why should they not remember the much 
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istrangcr impression of pain ? and, secondly, when they are 

■■only partially nai-cotized, they feel some pain, and remember 

P that they have done so, — whence it is only reasonable to 

conclude that when they remember no pain it is because 

thoy have felt none. Therefore, even ei'ies do not prove 

that pain is really felt, because they do not prove that the 

brain is in a condition to feel it. It is the same with 

motions, jerks, or straggles. We have seen that the pi-ocess 

. which makes us jerk away our hand, for instance, from any 

■-pMnful touch, can go on quite independently of conscious- 

Iness. It may go on where we knoio that there is no con- 

ftGCiousness. If a person's neck or back is broken (i.e., if 

tthe spinal mai'row is so severed or injured that impulses 

1 no longer pass the place of the injury), there will be no 

ionsciousness of what goes on below it. Such a pea-son's 

Vfoot might be cut off, and he would never feel it. Prick the 

[, he will tell you that he has no sensation of pain, yet the 

leg will be pulled away from the prick ; tickle the sole of 

4tu foot, and the foot will be jerked away. What is more 

luch reflex actions mil be much more violent than they 

Kurould have been if he hail been conscious, probably because 

&1] the energy of the impulse is expended upon producing 

Kmotion, and none of it upon pi-oducing sensation. It is 

(often difficult to keep such patients covered up in bed, 

■ Isecause the slightest tickling or UTitation from the Ix^d- 
K'«lothcs will make thera kick them off. A hoi-se can kick 

■ after he is dead. A knacker, after he has cut off a horse's 
' head, will pass a long rod down the spinal marrow to destroy 

its activity; otherwise, as soon as he began to skin the body 
the legs would kick with sufGeieut force to break his 
Such a motion in response to a stimulation is called 
1 Royal Coiumiaaioa on Vivi- 
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in scientific language a reaction; in agifcationist language 
it is called a " spasm of agony."* It i3 beat marked 
where there is no agony at all, which is, perhaps, a reason 
for preferring the former phrase. Motions, cries, jerks, 
and struggles cannot, therefore, be depended upon as indi- 
cations of pain. 

But it may be asked ; If so, why do physiologists per- 
forming experiment'^ under anajsthetics tell us that they 
give a fresh dose whenever they see the animal move ? 
Clearly, in order to be a long way on the safe side. When 
the reflex functions of the spinal cord are laid at rest, the 
consequent aneesthesia is deeper than when only the higher 
brain centres are atfected ; und wc have the teat of motion 
for tlio one, and have no teat for the other. It is known 
that an animal m-ay be unconscious while it struggles vehe- 
mently ; but there is no doubt that it is imconscious, when 
it does not stmgglo at all ; and to save it pain and keep it 
quiet for the time are the objects of the operator ; he need 
not also think constantly of the danger of its succumbing 
to the ansesthetic, as he would with a human subject, — con- 
sequently, ho gives it much more freely. 

It would of course be absurd to say that there are no 
such things as sigu.s of pain ; all that can be said is that 
such indications ai-e exceedingly vague, and cannot be 
interpreted rightly without a knowledge of the condition 
of the brain. When we see a creatui'e struggling and 
kicking, or hear it cry, we cannot tell from that alone 
whether it is feeling pain, or whether it is feeling much or 
little. In order to know if it feels any pain, we must know 
whether its consciousness ia at work, or whether the im- 
pulse is circling round its nerves and muscles, without 

* " The very fact that phyaiologista aeleot dolicnta petted dogs to 
exhibit raactioiiB (nnglk^, BpasiiiB of ogoiiy) under their opsratioiiB . ." 
Mtaa Cobbe, m FortuigSiity Recieiv, January, 1882. 
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I ftrouaing the brain at all ; and in ovder to kuow if it feels 
I ni'Uf/i pain, we inuat know what aort of cogniziuice its brain 
I IB capable of taking of such messages, when tlioy do arouse 
[ it. In other words : In order to judge of tlio pain suffered 
I by any creature (human or other), wo must be acquainted. 
[ with both the ortlinary quality and the present conditicn 
I of its brain. 

Pain (like many other words -upon which much depends) 
t Is used with a good deal of ambiguity. It is often far from 
telear — even to the apeaker — whether he means by it the 
reflect produced upon the nerves or upon the urganiam, 
I whether lie is thinking of what the nervcH feol or of what 
I the creature feels. Yet thero is a doL'p diMtinction. One 
often hears it said that a person lias undergone a very 
I painful operation, but that he did not feol it, because ho 
I was under chloroform. As soon as wo look at this critically, 
[ we are inclined to ask : If he could not feel, ho could have 
■'no pain ; and if he had nu pain, how was the operation 
I painful ? And the criticism seeina valid. There is evidently 
[ a confusion between two meanings of the same woixi, and 
I' confused speaking leads to confused thinking. Let us 
I therefore avoid both, by clearly defining the sonso in which 
I Wo use our terms. 

A moderate stimulation of a nerve produces an agreeable 
[ or a useful efi'est. Nerves wore meant to work, and for 
I each there is a degree of activity which is normal and 
j-pleasant. Beyond this point stiinulation becomes dis- 
I tressing and injurious, and, with sensory nerves, passes into 
l pain. Pain may therefore he described as the result of the 
Vtxcfssive stimulation of a nene. Of course, if the brain is 
I narcotized, it is not affected by this exce.s.sive stimulation 
[(though it takes place just tho same); and therefore it is 
inot nonsense to talk of a painful operation being performed 
[without pain But when the brain is awake, and working 



10 



PHYSIOLOGICAL CRUELTY. 



healthily, it takes note of the excessive stimulation ; we 
become conacioua of it, and the result is Feeling. The nerve, 
however, ia not narcotized, and then the impulse mn-s along 
it, and is reflected by the ganglion cells into the coi'to- 
sponding efferent nerve, which responds accordingly. Thia 
capability on the pait of a nerve of being aSiicted by 
stimuli — ia called Iriitability ; it lies quite apart from con- 
sciousness, and is entirely different from Feeling. A muscle 
cut out of a freshly-killed animal has L-ritability, because 
it will contract under a current of electricity ; so has the 
heart taken from a decapitated frog, becaa'^e it continues 
to beat, and its action con be hastened or retarded by heat, 
cold, or drugs ; but they have no brain, and so can have no 
consciousness and no Feeling. So, when the cerebral hemi- 
spheres are removed from a frog, all its nerves possess their 
old Irritability, and the reflex actions go on as well as if ib 
were a complete creature. Touch it, and it will jump ; but 
a dixip of acid on one leg, and it will rub it ofl' with the 
other ; put food into its mouth, and it will swallow ; but all 
this time it lias no Feeling, for it has no organ of con- 
sciousness, and acts like a machine, which merely moves 
when you work the spiings. If, instead of removing the 
cerebral hemiapheres, we suspend their action by narcotics, 
the effect for the time being is as if they were not there, 
and there may be the highest Irritability of the nerves, but 
still no Feeling in the creature. There may be all the signs 
of pain, wliich result from the general sensitiveness of the 
neiToua system ; but these prove that it is sensitive, and 
nothing more ; they prove nothing about Feeling, of which 
we know them to be quite independent. And obaeive, 
when it is said that a pithed frog {i.e., one whose spinal 
marrow has been cut through, near its junction with the 
brain), a pigeon without cerebral hemiapheres, or a chloro- 
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cat, cannot feel, the statement ia not a conjecture. 
We are on fii-m ground, because we ai'e going upon human 
experience, assiatetl by trustworthy analog^'. We have the 
evidence of men and women who can be questioned, and 
can tell us what they have felt, and not felt. We know 
that we cannot feel without our brains ; and we find that 
wherever we can test the functions of the brains of other 
animals, they arc like ours in kind, though differing in 
degree. We see also that the general tj'pe of the nervous 
system is the same in all vei-tebrate animals ; and that its 
increasing specialisation, as we ascend in the scale, is all in 
the direction of resemblance to our o^vn. We have, there- 
fore, every reason to believe that the brain is always the 
organ of consciousness, and that when it is absant, or in- 
active, there can be no consciousness, and consequently no 
feeling. 

As the existence of feeling depends upon tlie activity of 
the brain, there is a fair presumption beforehand that it 
also increases with the more perfect development of that 
organ ; and we should naturally expect to find that animaJs 
can both enjoy andsuffer more, as they stand higher upon 
the ladder of being, and that man — the highest of animals 
— is also chief in sensibility. We can never get inside the 
consciousness of a creature with which we cannot commun- 
icate ; but in the human race wc find a ceitain i-ough pro- 
portion between sensibility and intellectual development, 
wliich leads us to believe in a similai' proportion existing 
in the ranks below us. Savages will undergo with equan- 
imity tortures which no civilized man (except perhaps 
under great excitement) could endure ; and it is impossible 
to beheve that the prolonged pain of tattooing could be 
borne for the sake of ornament by any one who felt it as we 
lould do. The arguments used for the special protection 
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of cats and dogs against cxperiiiient are founded on tliis 
greater sensitiveness in the more highly organized creature. 

There are two factors in nervotis and intdlectual activity. 
One is the structural factor, i.e. the actual amount of nervous 
uiatter to be set in action, the quantities of blood supplied 
to it, and the arrangements "by which the blood bathes 
numerous surfaces of the brain ; the other is the functional 
factor, i.e. the amount of nerve force in action, or the 
energy both actual and potential evolved by and stored up in 
the nervous cells. Neither the size of the skull, nor even tbe 
weight of the brain, is a clear index to a man's intellectual 
facilities, because the more ethereal component alwaya 
escapes from our weights and measures. But it is clear 
that sensibility must vary as this supply of nervous force 
varies, because the same properties which cause us to think 
a thought enable us also to feel a sensation If the nervous 
system is not easily excitable, a painful stimulus will 
travel through it slowly, and even while producing its 
appropziate reflex action, will have little power left to 
affect the brain, and will produce a feeble eff'eet when it 
arrives there ; whereas, sensitive nen'es will convey im- 
pressions rapidly to a sensitive brain, and the result is a 
quick anil vivid sensation of pain. 

This all seems so obvious as to be hardly worth saying ; 
yet it is ignored by those who argue from our feelings to 
those of tlie lower creatures, as if they were the same, and 
assert that animals are as sensitive as man. Their re- 
aetions may be as prompt as those of men, becaiise a larger 
propcyftion of t/ieir nervous energy works through the api/nal 
cord and inferior brain-centres, and less is expended on 
thought. But the question is not — Does a prick of a needle 
make them start as quickly as a man would ? but — What 
impression does this needle-prick make on their con- 
sciousness ? And the answer must depend upon the amount 
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I of nervona energy which goes to vivify that consciousness. 

But the very fact that man'a intellectual activity is so much 

I greater shows that a larger surplus vitalizes his brain, and 

I proves that the whole stock of ner\ou3 energy from which 

I that surplus is taken must be larger than that of inferior i 

^.creatares. Therefore, though an animal's ner\'es may dis- 

8 much irritahilitif as a man's, it is impossible that it 

niuTe as much/ee^in^r as he has, for the simple reason 

( it has not as much stuff to make them both out of. In 

F fact, seeing that its mental power (which is the index of its 

L supply of nervous force) is so much less than his, we should 

r be more inclined to believe that its actual feeling came near 

r, Ilia feeling, if the demonstration of it were less ; because 

*■ (as was said before) we see that in human beings reflex 

actions are most marked when there is no intellectual 

action, i.p.,when they are asleep, narcotized, or have sustained 

injury of the spinal cord. 

Thus much about the raw material (so to speak) of pabi, — 

the nerves which convey the impulse to the brain, and the 

brtun which receives it. But Uiere is a distinct element 

contributed ia the feeling of pain by this organ itself, 

actively as well as passively. In all that adult human 

beings suffer there is a mental factor which is almost 

' absent in animals. It cannot be better described than in 

I the word.1 of Mr. Edmund Gumey. '" The sense of rebellion, 

I the helpless beating about of the intellect, the counting of 

I time, and vivid sense that each moment will be like the 

I lost, the demand ever urgent and ever baiBed to find a 

r meaning for such experience, — more than all, the sense of 

I wrong that comes from comparison, the consciousness of 

I self as an exception, of clueles-s isolation, of being marked 

[■ off from normal sentient life by an intolerable something 

fwhich none can .share, — all this points to the close relation of 

Buffering to intelligence ; and the consequent difference 
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between man and brute would presumably be at its max- 
imum in cases of protracted sufferiug below the agony-point 
where intellect is too blinded to be active."* 

Such intelligent creatures as dogs have, of course, 
memory, and are capable of recalling places and things 
which have been associated with auliering, and disliking 
them ; but with an average dog such memory is faint, as 
compared with what we should exert under the circum- 
stances. Dogs kept at physiological laboratories for the 
purpose of experiments (of coui-ae, not severe ones, as 
animals cannot ever be kept alive to undergo these 
i^ain and again.) display no aucb horror of the operating 
room as was described in a sensational paragi'aph (without 
names or authentication) which was sent the round of the 
papers some time a^o. A dog released from experiment 
has been known to jump up upon the operating table and 
sit there to inspect with interest his companion having his 
turn, showing that no very painful impression could have 
been left on his mind by whatever disagreeables he had 
undergone. Dogs with gastric fistulse (t.e., with an opening 
in the .stomach, in which a silver tube is usually fixed,) 
enjoy life in perfect health, and will sit up or lie down 
when told, to have different substances injected or exti'acted. 
At Professor Ludwig's laboratory, in Leipzig, the dogs used 
as subjects for many such experiments are neither tied nor 
chloroformed, but merely patted and talked to while the 
process ia going on. 

Among human creatures we see the effect of mental 
development upon the sense of pain very clearly in the 
case of children. An infant can be vaccinated without 
making it cry, if its mind is kept occupied by a bit of sugar 

* "A Chapter in the Ethics of Pain," Fortnightly Eeview, De- 
cember, 1881. 
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held before it ; and it will iindei^ even much more pain 

without discomposure, if well amused. But when that 

child is three or four years older, he will understand that 

something is going to be done to him ; he will be terrified at 

[ the preparations ; neitlier sugar nor anything else will 

I divert his mind ; and he will ho conscious of all the pain 

' ^ven, and probably cxt^gerate it from teiTor. If pain 

can thus be a secondary thought in the minds of infants, 

it can be still more so in that of animals. 

A house-dog met with an accident, by wliich a largo 

I piece of the skin and flesh above the eyebrow was cut, and 

Lhnng loose over the eye. His master, a surgeon (who 

himishes the anecdote), determined to stitch it. Now, it is 

well known that — the skin being extremely sensitive — 

' stitching is one of the most painful parts even of serious 

operations. The dog was taken into a shed, muzzled — for 

the safety of the operator — and the cut stitched up. All the 

Ltime that it was being done, he was straining and sti-uggling 

get awaj-, though never whining nor crying. The 

istant ho was released, he dashed into a comer of the shed, 

VAnd seized a bone which he had had his eye upon, and 

which hatl possessed his soul while he had been undergoing 

Operation without anesthetics, and proceeded to enjoy it, 

A horse, whose leg was badly broken, was sentencei! to be 

Vshot, but there was considerable delay before the execution 

f could take place. The bones were completely broken 

I itrough, so that the leg hung loose, a state of things during 

I which the least motion causes a human patient most ex- 

I quisite agony. No suffering is woi-se than that from a 

liliroken bone, and the only way to prevent its becoming 

[ intolerable is to avoid the slightest jar which can grate the 

I fragments against each other or the surrounding flesh. 

Lfiut during the two hours between its injury and its death 
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this horse grazed, and liTtiped about to graze, carrying the 
fractured limb dangling !* 

Such cases as these leave it no longer to conjecture 
■whethtsr animals feel as keenly as we do. We knew 
lieforehand that tljey were not likely to do so, on account 
of their lower mental calibre, implying an inferior supply 
of nervous energy, and also on account of the absence of the 
mental element in their sufferings ; we saw that their 
reactione (commonly called "aignaof pain") proved only 
irritability, and not feeling ; and here is absolute demon- 
stration of the truth of our inferences. 

It may be well to add a few words on the ab'^olute pajn- 
fulness of important operations, both upon the human sub- 
ject and upon animals, whether for pui-poses of cui'e or of 
experiment. The suffering is really much exaggerated. 
The cutting of the skin ia very painful, because it is amply 
provided with fine twigs of nerves, and, above all, with the 
terminals of nerves. But the deeper tissues below are, for 
the most part, only sparsely penetrated by trunks of nerves, 
and are supplied with nerve terminals which have nothing 
to do with sensation ; and unless a nerve trunk be cut 
I (when tliere is a momentary flash of intense pain), there 

^^^^ ■ is little feeling. From the few operations that must still 

^^H be done without the use of aneesthetics, surgeons know that 

^^f only the cutting of the skin causes the patients any great 

P degree of pain. Indeed, the deeper structures may be 

I probed, incised, or pinched, without causing even unea.siness, 

^^_ except a nerve-flbre lie in the way of the instrument. In 

^^H such a case, the patient being a man, we con hear what ia 

^^H really felt, and loiow that the pain is moderate, even with 

I 



* Both this and the preceding anecdote are vouched for by eye- 
witneBBBB, and will douhtleBB recall to most reftders Biinilar inBtances 
of the indiil'crencti bIiuwti by eren the moat EeHBitive of our domeatia 

iniala to what we should call intense pain. 
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|ext«n.sivc laceration of the deeper soft parts. Sucb facta 
rflhow u.t that it is not safe to judge of what is terribls to 
I Buffer ljy what is terrible to witness. 

The pain of convalescence is often coonted among the 
I mifferings inflicted upon animals hy experiment, and not 
I obviated by chloroform. But in reality they scarcely 
[ Buffer at all. It cannot l)e supposed that they are worse off 
[ than human beings recovering from severe operations, and 
s long as no complications set in, such patients are easy 
I ani\ comfortable. Even a severe cutting operation which 
LTcmoves some source of irritation, is felt to give immediate 
I relief; the mere healing of the cut surfaces actually causes 
I no pain ; and if one questions the recent " operation cases " 
I in the surgical ward of a hospital as to how they feel, the 
^nsual answer is " quite comfortable." Indeed, if it is not, 
ihe siu-geon suspects that something has gone wrong, and 
■ the wound must be examined. The healthy flesh of 
ranimals heals more rapidly and even more painlessly than 
lat of men, and their suppo.sed sufferings during eonvales- 

e are really a myth. 
The introduction of the aneptic* treatment of wounds has 
Ki-tainly assisted to ensure this complete absence of pun 
ifter cutting operations. As inflammation is thus warded 
the heat, swelling, and painful throbbing, which are 
almost inseparable from its slightest form, are also 
revented. Some time ago, a case was brought into a 
lolice-court, in which a surgeon was ehargeil with having 
^t monkeys in torture for months, becaate he had per- 
formed a series of experiments upon their brains. Now, 
what were the facts ? During the whole of the actual 
iperation, it was neces,sary to keep the animals in a state 
ms/l profound awestliesia ; the moat exquisite care was needed 

* Treatment with carbolic acid, in order to destroy the microsoopio ^ 
rgnniims which cause inflammation in wounds. 
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in ita performance, that the result might be succesaful ; the 
wounds were treated antUeptically, to avoid inflammation, 
and as a, result, it only took place in one case out of the 
twenty-six operated upon. How then were these animals 
" tortured " ? 

It seems to be supposed by many people who write on 
this subject, that injuries to the brain are in themselves 
painful ; and the ugly expressions "washing the brain away" 
and " reducing a dog's brain to the condition of a latelj'- 
hocd potato-field "• are quoted and re-quoted aa if they 
implied the infliction of horrors. But as a matter of fact, 
injury to the brain itself causes no pain, and wounds of the 
skull often pa.s3 through their entire cour.'se without the 
patient having even a headache. The accuiate scientiflc 
account of such an injury, oceUn-ing in a human being, 
which appears in a recent German medical periodical, seems 
to put the question beyond doubt. A youth, aged 18, re- 
ceived a blow of a hammer in the temple, which cut the 
scalp, fractured the skull, and ruptured the covering of the 
brain. The restilt of this was that a considerable quantity 
of the brain-substanee escaped on three several days. The 
wound was dressed aaeptically, and healed shortly without 
any inflammation. Although many paralytic symptoms 
followed, the patient never lost consciousnes.i, and remem- 
bered perfectly every circumstance connected with the injury, 
symptoms, and treatment, from first to last. From the time 
when the wound was first dressed, to its complete healing- 
and the disappeai-ance of all symptoms, he never complained 
of a/ay pain, nor even had the hmt headacke.f Every 
practical surgeon is familiar with cases proving equally 
well the want of sensibility in the substance of the brain. 



* Miss Cobbe, quoting from a Ger 

+ " Ein Full Traumatiflcher Apliai 

burg. Phys. Med. Gesellachaft, 1882. 



n writer. 
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Sach cases enable us to estimate the \-alae of the indif:;- 
naUon espendeii upon all these esperbnents on the brain. 
The only pain gi\-cn is that to the feelings ot tender-hearted 
people ignorant of physioli^y ; but that appears to have 
been so intense as to render it necessary to stop the expe- 
riments, anest English inquiry into the functions of the 
brain, and limit the gaining of experience in the treatment 
of its injuries to vrhat can be acquired by Nature's experi- 
ments upon human subjects. 
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r nrtnu thuf the Feeling of Pain is dCpSdCBt / 

■, proportionate 

to Intellect ; consequently, an animal at any time suffers 

less than a man would do fj-om the same cause ; and under 

anesthetics (like man) does not suffer at alL Injuries to 

the brain are painless to men, and must, therefore, bo 

painless to aniuials. Prolonged and deep operations are 

it more painful to men than, superficial ones (since the 

.cutting of the skin is the acutely painful phase ot any 

ration), and therefore they cannot be so to animals ; and 

have moreover seen from facts, that what would cause 

agony hardly disturbs their equanimity. Convalescence 

■fter operations is normally painless to both. All these 

facts must be borne in mind in further discussing the 

[uestion of experiment on Living Animals 
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CHAPTER ni. 

WHAT IS CRUELTY? 

Cruelty defined — What ia sufficient justiacaticin for giving Pain? — 
Not merely the good of tlie sufferer— Nor hia consent — But the 
attainment of an adequate benefit — Benefits aimed at in Physio- 
logical Experiment— These surpass the evil of Pain in quality — 
And eiceed it in quantity — Consequently the benefit aimed at is 
adwiuftte — Answer to objection. 

f We are all agreed that cnielty is wrong, 

The question to he solved, therefore, is : — What ia 
cnieJty ? 

The simplest thorough definition seems to be : — TIte 
ioanton or exceaawe infliction of jyain. 

The ^aanton infliction of pain is that for which tbws ia 
no justification ; the excessive is that for which there is 
justification in fact, but not in degree. Both terms imply 
that there can be auch justification. Let us try to ascertain 
what it is. 

The first consideration that suggests itself ia — that it is 
justifiable to inflict pain upon another for its own good. We 
act upon this principle constantly, with clear consciences, 
and in the cases of those whom we love best. In the 
education of children, and the care of the sick, or in the 
treatment of criminals — who are socially children, and 
morally sick — we do not hesitate to refuse what is pleasant, 
and enforce what is painful. But this principle is not a 
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sufficient guide. It is quite possible to do something 
which is really cruel, for the good of the sufferer. Let us 
suppose a caae. Two cliildren — a boy and a girl — are dis- 
figured by teeth which have been allowed to grow crooked. 
The mischief has gone so far that it can only be remedied 
by long and painful treatment. There will be constant 
ximfoiir and distress for months, and tooth drawing and 
■other very painful minor operation.s from time to time. 
ftXlie teeth are sound, and there is no danger of worse 
Veonsequences than the ugly appearance. It is certainly 
tfor the children's good that this should lje amended, and 
p (he father takes them to a dentist. But the boy is very 
lervoua and sensitive ; he suffers agonies of terror at the 
l^nere rattle of the iastruments in the drawer; he is 
reduced to fainting by his first experience of them, and 
his sleep from pain and general nervous miserj'. 
^ould not any fi'iend advise the father : — " Give it up ; 
lit is cruelty to torment the child so for a matter of mere 
ft'fippearance ; when he is grown up he can wear a moustache 
liud pajtly hide the defect; and, after all, looks are of 
I'little consequence to a man" ? Whereas, if the boy were 
I sturdy and robust, his father would do well to encourage 
lliim to bear the pain, or even insist on his doing sr, for 
riiis future advantage. But with the girl he would be 
Imu^h more unwilling to give up the attempt, and his 
['lady friends would certainly urge him to persevere, 
reminding him that i£ her health suffered from pain and 
K^ght, she might be nursed up into strength afterwards ; 
Elmt that there would never be another chance of saving 
wh^T from disfigurement, and it would be a serious drawback 
t,io her through life. In this ca«e. the pain is always 
linflieted for the good of the individual, whether girl or hoy; 
tbot our judgment of whether its infliction is cruet or 
[not, varies accoi-ding to the proportion between the pain 
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given and the object aimed at. Hence we conclude 
that — Pain given for the good of the individual itself 
may be unjustifiable, if the good to he obtained Is 7ioi 
sufficient. 

Another qualification which naturally occurs to the mind 
ia the consent of the sufferer. It may be urged that there 
can be no cruelty -witli the goodwill of the person chiefly 
concerned. But in the case which we have just been con- 
sidering, if the boy had been very conscientious and 
obedient,, as well as verj' nervous and sensitive, it would 
aui-elyhave increased the father's cruelty, if he had used 
the child's conscience to enforce unreasonably harsh com- 
mands. Let us suppose another case, this time of sufl'eiTng 
with consent for the good of others. It is said that the 
wife of an American doctor allowed hei-self to be inoculated 
with a decoction of mouldy straw, in order to see if the 
result would be an attack of measles, which proved to be 
the case. Measles (though extremely unpleasant) ia not a 
veiy painful complaint ; and when we think of the lisk 
that the lady ran, and of tha discomfort to which she sub- 
mitted, in order to f ui'ther her husband's investigations, we 
are only inclined to admire her devotion to liim and to 
science. But suppose that his ascendancy over her mind 
had induced her to let him inoculate her with leprosy, in 
order to try the agonizing modes of cure in use among the 
natives of some of the South Sea Islands. Should we not 
feel that he had been guilty of cruelty, and that obtaining 
her consent was no palliation ? Suppose, besides, that he 
had no intention of practising on leprous cases, or of pub- 
lishing his results, but was merely gratifying a scientific 
curiosity ; would he not be deemed brutal beyond excuse ? 
On the other hand, suppose that he had nearly perfected a 
mode of healing, however painful, and needed but one test 
case to decide some critical point ; after which ho intended 



WHAT IS CRUELTY ? 



to devote his life to curing what had been hitherto iield to 

te incurable. If, now, his wife gives herself up to the 

experiment, and he carries it out, do we not feci that the 

I case is altered ? We may blame it as the vei-y madness of 

I sacrifice, or we may honoui- it na the sublime of self- 

I devotion, but it is no longer a question of cruelty. Here 

again, the consent of the sufferer is always present ; but 

I whether the pain be supposed the sanie, or gi-eatly 

■ intensified, we judge the total action according to the 

benefit aimed at ; and conclude that — Pain given with the 

[ consent of the individual is unjustifiable, if the good to be 

\ obtained i« not suffiment 

We are thus constantly thrown back — ^for a test of the 
I justifiable infliction of pain — upon a certain proportion 
) existing between the evil of suffering caused and the benefit 
\t of whatever kind sought to be obtained. In a general 
[ way, we can roughly estimate this for oui-selves, and do. 
I Every one, sooner or later, has to give pain, or to be the 
se of its being given ; and this comparative estimate is 
I either deliberately worked out, — or half-consciously made 
in the back of his mind, by old-established habits of judging, 
r brutally and carelessly neglected. Upon whether he 
makes it or not, depends the question of his personal cruelty, 
I Any one who hurts another sentient creature without in- 
I tending to obtain a good greater than the hann that he 
does, is in so far cruel. He may be mistaken in his cal- 
culations, and obtain no good at all ; and then his act has 
t proved a cruel one, but he himself was not so. This is the 
I justification of the sportsman. K he defends his sport to 
1 his own conscience, he does it by weighing the gain to bim- 
\ self and others in strength, health, skill, and darmg, against 
L the sufierings of the game, which he tries to make as slight 
possible. If he is convinced that the advantages pre- 
ponderate, he pursues his amusement with a clear conscience, 
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and is not cruel ; but if we did not agree with lua estimate 
we should pronounce the sport cruel, and wonder that a 
humane man did not see it to be so. On the other hand, 
if he took no lieed of the pain which he gave, did not try 
to reduce it as low as possible, or feel that it needed to be 
justified, we should then condemn him as brutal; and, 
much more, if he took any pleasui'c in looking on at these 
sufferings. 

Wliat is tnie of the sportsman is etjilally true of the 
scientific experimenter. \Jf a physiologist gives pain with- 
out being convinced that the object he has in view justifies 
it, if ho is inditforent as to its amount, neglectful of allevi- 
ating or preventing it, where possible, — alx)ve all, if he takes 
any pleasure in witneasing it, — he is cruel ;j and if he is also 
eminent, his eminence only lifts high his ^ult, and mingles 
bars of shadow in the glory of an illustrious name. And 
as wo have now to do with scientific experiment, we will 
leave aside all the other causes for whicli pain may be given, 
and enquire only :\What are the benefits aimed at in such 
experiments, and how can they be estimated in comparison 
with pain, when any is given T) 

\The widest and highest aim of physiological experiment, 
whether painful or painless, is the advance of physiological 
knowledg^and this is the one which scientific medical men 
regard most highly, aad which it is most difficult to make 
laymen regard at all. Every scrap of knowledge is turned 
to practical account sooner or later ; the sounder and more 
accurate that knowledge is, the more trustworthy are the 
conclusions drawn from it ; the more doctors learn of the 
nature and working of the machine they have to repair, 
the less likely they are to make mistakes in dealing with 
it, and be it remembered that a medical mistake may mean 
a lost life. But this is too long an outlook for popular legis- 
ation, and under our present law, no experiment is allowed 
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of which the beneficial object is not direct and immediate. 
This does not affect the line of argument ; for the benefits 
sought are the same in both cases; only by advancing 
Physiology they are sought indirectly, and on a large scale, 
instead of directly, on a small one. They may be resimied 
in four : relief jrcrni 'pain, lengthened life, restoration of 
mental or bodily activity, and restoration to health. 

How can we now bring these into comparison with pain, 
and find a common measure by which to estimate their 
values? It is not impossible. There are two modes in 
which a good may exceed an evil, in quality and in quantity. 
It may be of a higher class, or it may be of a larger amount. 
If it should exceed in one and be exceeded in the other, the 
balance would be very diflScult to strike ; but if it exceeded 
in both, the question would be solved beyond dispute. Such 
is the case here ; and we find our common measure in ease, 
freedom from pain. Ease and pain are exact equivalents in 
quality ; one is a good, the other is an evil, but they are both 
of the same order. So let A and B be two individuals of 
the same nature, and exactly alike. If pain be inflicted 
upon A by which B is relieved from the same amount of 
pain, and the relief and the suffering last for the same 
length of time, it is evident that an exact equivalent has 
been obtained, but no more. But longer life is a benefit of 
a higher class than ease ; for men will cling to life and pray 
for it, in spite of discomfort, and even severe pain. And 
mental or bodily activity are better things than ease ; for 
men will endure pain rather than cloud their minds with 
opiates, and toil on when every exertion is distress, and we 
honour them for so doing. Health, again, includes ease, and 
also the capacity for those activities which we have just 
seen to be superior to it. Therefore : 

Ease is (as to quality) equal to pain : 

Long life is superior to ease ; 
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Activity is supenor to ease ; 
Health ia auperioi" to ca.^e. 

Conclusion: liong life, iriental and bodily activity, awl 
health, are benefits which in qiuility viore than balance the 
evil of pain. And if As pain purctaaes them for B, it has 
been fully counterhaianced. 

But, it may .he said, although the life of the victim may not 
he shortened, yet while it is being kept in pain for the 
sake of all these beneficial results to another, its activities 
ai*e suspended and its health destroyed. This is true, and 
brings us a step farther. If A and B ai-c exactly equal 
creatures, the loss of activity to one is not more than 
balanced by the gain to the other. But if B belongs to 
a superior class — much more, if he is a man and A is 
any other animal— the acti\ities saved will he very much 
more varied, numerou.^, and efficient than those sacrificed ; 
and the scale will again dip on the side of benefit. Of 
course, human activities are sometimes so perverted as to 
be positively injurious to society and to the man himself ; 
hut these are exceptjonal cases, ^a a rule, " a man is 
better than a sheep, '[j or even than " a dog, cat, mule, 
ass, or hoi-se."f The conclusion which cannot be escaped 
is — that if the keeping of one rabbit, dog, or other animal 
in pain could buy the health, long life, or activity of one 
man who would otherwise have sufi^ered equal pain, died, 
or been rendered useless, a distinct advantage has been 
gained to the community and to the universe^ We reach 
a stand-point in this m inim um of benefit. LcTany one who 
dislikes the conclusion answer distinctly : If the question 
is whether a man or a rabbit shall have a certain amount 
of pain, is it better that it should be the man ? And if 
it is not better that he should have the pain, is it better 
that he should have what ia worse to him than the pain? 



* Matth. xii. 12. 



+ Cruelty to Aniiiiala Act, 1870- 
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It is now clear that tlie evil inflicted on animala in 
painful experiments is exceeded in quality by the good 
sought to bo obtained for man. We have nest to compare 
the two in quantity. 

We have hitherto heen supposing that the pain suffered 
lasted as long as the benefit purchased. But this is never 
the case. The most prolonged painful experiment that could 
be imagined would only last during a few hours*, a fai' 
shorter time than many an agonizing disease ; hut a 
restoration to health or a relief from pain for such a time 
would never bo thought worth counting among the good 

' results of experimental medicine. To cure a sick man is 
generally to give him a period of rcjstored health and 
efBciency which may he counted by years ; at any rate, 
whatever is worth calling " a cure " at all lasts for much 
longer than the longest painful experiment. The paui 
passes, the relief remains ; the lower creature finds a 
apeedy end to its sufierings in release or death ; the man 
lives on in renewed health and power ;[^hat is evil is 

" transient^ what is good is enduring Even in the case, 
then, of one animal suffering for oneTfim, we see that Uie good 
obtained exceeds the evil in quantity, because last'mg longer. 
But, as a matter of fact, such a simple case of one versus 
one seldom occurs. The only instance of it is the rare one 
when a surgeon tries an experiment upon an animal, for 
the sake of perfecting himself in it, before performing it 
upon a man. This would seem a most righteous use of 
vivisection, and all the above arguments would apply to it 
in full force, even if the subject could not be aiuesthetized. 
When a sm'geon knows that the life or death of a fellow- 
creatui-e, witli all the innumerable ties of duty and affection 

* A series of experiments might of course last longer, but then they 

luld have intervals ; and so also would an induced iUaess, but the 

ia generally killed as soon as the disetiaa is fully developed. 
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wliich hang round all limiian lives that arc not desolate, is 
shortly to depend upon his skill, surely it is Ms duty to fit 
himself for that solemn charge by eveiy uieana in his power. 
Besides, such experiments for gaining operative experience 
could nearly always be performed under chloroform ; but 
although they might be quite painless, and their usefulness 
is pecidiarly direct and obvious, they are expressly forbidden 
by our English law. We need not, therefore, consider them 
further. 

("The fiesi simple case is that in which a definite number 
of animals is experimented upon for a definite object, and 
we know the i-esult. For instance, we know that— in order 
to perfect the method of performing the operation known 
by liis name — ^Mr. Spencer "Wells operated upon Ifi (?) 
ansBsthetized rabbits and guinea-pigs. And we know also 
that with his own hand lie treated successfully 600 women, 
who would otherwise have had an exceedingly small chance 
of life, considering the danger of so terrible an operation, 
before his experiments. We know, moreover, that this 
number is constantly increasing, as other surgeons of suffi- 
cient skill rise up and avail themselves of his method, while 
no more i-abbits need Ije killed- j 

It is not often, however, that we can so distinctly put in 
two columns the lives sacrificed and the lives saved ; and, 
though such instances are distinct and impressive, they are 
not in the least necessary to the ai'gument. Usually expe- 
riments are made upon a number of animals which we are 
without means of computing ;* their results are collated 
with and modified by other trains of investigation ; and the 
conclusion drawn affects an un ascertainable number of 
patients, in different degrees, qualified by the varying skill 
of the doctors applying it. Moreover, such experiments do 
not alwaj's give the expected result. Theories, which it 
was sought to prove by vivisection, have been disproved by 
* Except in England, under the new law, of course. 
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it ; and the result of the experiment has been to detect 

mistake, instead o£ establishing positive truth. False 

tracks have been started upon ; and animals have bled and 

died, only to mark "No Thorouglifare" upon some tempting 

path. But though the result be negative, and the good 

done has been indirect, it has not been leas real. Human 

pictims would have paid the penalty of these erroi-s, if they 

i not been ransomed by others of lower kind. Whether 

isults are positive or negative, they all go to build up the 

fcbric of an accurate and scientific physiology, upon which 

a we saw before, and shall see later with more detail,) the 

I of medicine chiefly depends. Every patient any- 

Ifcrhere on the globe, who is treated by any civilised doctor, 

profits by this sountl and accurate knowledge, which owes 

1 mucli — how much I shall ti-y to show in a subsequent 

•chapter — to experiment. And as new lives come into being, 

aid the human race increases, the number of those who 

ihus benefit goes on ever increasing. The consequence is 

lat though we cannot always assign the precise share of 

rivisection in any investigation of which it has formed a 

t, yet we can always know that — whether it be great 

r small — it is inuUiplied hy a, practically infinite factor. 

(Fhile, if it was a painful vivisection, the pain was endured 

Y a limited number of animals for a limited time. Thus, 

ihe greatest pain suffered for the smallest actual result 

rould in time be fully counterbalanced, since the lowest 

, when multiplied by infini ty, exceeds the lai"gest 

lefinite sum. Much more is this the ease when the result 

S large and visible to begin with. Wc conclude, therefore, 

ihat even where we have no means of knowing the number 

E animals which have suflfered, nor the exact degree in 

which men have benefited by their sufferings under expe- 

ment — Vie good still exceeds the evil in quantity. 

It may be objected to this ailment that by it we 

ctually destroy ail proportion between the pain infiicted 
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and the benefit expected, and would ju.stify the most 
excruciating tortures, in prospect o£ the smallest po.wiblo 
addition to our knowledge. This would be true, but 
for two considerations. First, that in practice minute 
fi-actions must always be neglected. The very condition 
which saves the performance of a painful experiment from 
being cruelty— is the presence in the operator's mind of a 
distinct expectation of counterbalancing good ; but if this 
good is diffused and attenuated over infinite time, his finite 
mind cannot grasp it, and the condition is clearly destroyed. 
Secondly, the number of individuals benefited, is not really 
infinite, but only practically so, because incalculably large 
and quite indefinite. The human race must some day 
become extinct, and all its physical triumphs die with it. 
These two considerations make a rcdactio ad absurduvi 
impossible, and leave the plain and reasonable deduction — 
that in order to be justified in performing a painful expe- 
riment, and free from the charge of cruelty, the operator 
must have in view a benefit propoi-tional to the pain 
inflicted ; but that the benefit need not necessarily be 
proved to be as great to any one individual as the pain is, 
because it will be shared by an indefinitely larger number, 
duiing a much longer time. 

I cannot expect that the facts and arguments of the fore- 
going chapters will convince every one. When all has 
been explained and argued, there will still remain irrecon- 
cilables, determined to persist in their war against scientific 
expenments. But we can now see clearly what this war 
amotmts to. It is an effort to keep many animals in 
sufl'ering instead of few, men instead of beasts, the most 
sensitive creature iiLstead of the less sensitive. Whereas, 
a true and humane physiology seeks to prevent as much 
as possible of human suffering, at the cost of as little as 
possible of animal sufiering. On which side is the cruelty ? 
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Experiments on animals asserted to ba abstractly wrong — Eeiisons 
usually givea — Bxperiment not neceEsarilj demoralizing to tlie 
operator — TTnivoraality and beneficence of the Law of Vicarioua Suf- 
fering — Our rigbt to apply it to animaiB for our benefit — Vagueness 
of the principle generally acted on^The true principle — Mr. Hutton'a 
prmciple — Iniposaibilitj of carrying it out^-Sunimary. 

When we have proved that even painful experiments 
npon animals need not be cruel, we have not disposed of the 
whole moral difficulty ; in fact, it is only then that we find 
ourselves face to face with the true criix of the question. 
The opponents of such experiments assert that they are 
wrong in themselves, and that therefore it is time wasted 
to prove that advantages ai'e gained by them, since no 
profit can justify a crime. I most unreservedly admit that 
no hygienic gain is worth a moral los.5, and that the health 
of one man's hody is too dearly purchased by the disease 
of another man's soul. But vague declamation is not 
enough. It must be clearly explained to us why such ex- 
periments are wrong, apart from their object and result, 
tefore we can admit either to be quite immaterial con- 
aiderations. 

The reasons usually given are four : Ist, that they are 
, cruel ; 2nd, that the infliction of pain hardens and de- 
moralizes the inflictor; 3rd, that it b unjust to make 
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animals suffer for om" good ; 4th, that it is an infringement 
of their rights which we have no authority to make. 

In the last chapter we saw that experiments, when per- 
formed for good reasons — are not cruel ; for tliey are 
intended to save more pain than they inflict ; and it cannot 
be cruel— of two sufferings to prefer the least 
^^ainfnl experiments — lIouc with a aeriona purpose and a 
sufficient reason — are no more demoralizing to the performer 
than painful operations. In both cases tliere must be an 
absorption in the object and the process which withdraws 
the nerves from much of the harass of sympathy ; but this 
is essential to the work being properly done, and has no 
more to do with demoralization than the hardness of a 
labourer's handj It is difficult to see how the fact that the 
operator's object is in one ease the good of his subject, 
and in the other the good of more numerous but remote 
patients, eaai make any difference in the effect on his 
morals. It may make some in the effect on his feelings, 
i-endering the operation the easier to carry through, because 
the object ia more immediately to be reached ; but we must 
not confuse feelings with principles. Unsteady nerves are 
not the same thing as sensitive consciences ; and the fact 
that people cannot bear to see or give pain means much 
more often that they are weak and selfish than that they 
are particularly humane. 

Next comes the more serious assertion — that it is unjust 
to make animals suffer for our good ; and as many ex- 
periments are made in investigating the diseases of animals, 
this spreads itself out into the general question : le it right 
that one creature eliovld Buffer for the good of anotlter ? 

Vicarious suffering is one of the darkest mysteries — aa it 
is one of the most comprehensive laws — of the sentient 
world. There ore times when we all rebel against its 
terrible and unequal pressure, and cry out passionately ; 
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" That iKJt a moth with vain desire 
Be shriveUei] in a fruitlesa fire. 
Or bnt Bubaerve another i gain." 

But in saner moments we bow T>efore its stern beneficence, 
and recognize that it alone has monWeil the forms of beauty 
and strength which we see around U3 in insect, bird, and 
beast ; and that it alone is developing rarer and liiglier 
beauty in the spiritoal life of man. The mont inAignificant 
fly that dances throngh a summer's day opens ont it« mar- 
vellous little win^ with strength and dexterity, becaa<t» 
thousands of other flies that were slow and clnmsy were 
snapped up by their enemies ; the robin pipes his autumn 
song, because dozens of quiet caterpillant and writhing 
worms have been peeked U> death to feed that cheery 
sweetness. It is not all horror. The less goes to make the 
greater, the imperfect fades before the perfect, Ifie whole 
creation groans and travails in pain together, yet the N«w 
Heavens and Earth are ever lieing bom. Mnch more is it 
BO in the world of men. By thi.s law the hnrnan race is 
solidalre. The sina of the fathers are visited upon the 
children, and the chilrlren'a sins are a enrse to their father* ; 
but so ako a blessing descenfla from generation to genera- 
tion, and only those who stand within the sharlow of the 
curse can lighten it Suffering with the suffering, or for 
the faults and errors of other mi^n, is the lot of all ; Imt the 
knowletlge of what it it so to suffer, and the certainty that 
oar own faults and errors will lay the like <jn othen, are 
among the mont powerful motives to hold na tjaek from 
evil Werenotonr hearts hound toeachotherbyconis which 
wrench one when another tveaks, we should lie a mam of 
disintegrated unitA, with do common life, no racial unity, 
lower than the beasts who do feel — if not /err, at least, vrith 
each other. And this we admit and express in oor worabip. 
The apotbeon ct ntter self-sacrifice is that anmnd whidi 
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the Christian's most sacred thoughts and aspirations cling 
which lie aspires, however diinly, to imitate ; at leaat, which 
he owtts as the perfect ideal of manhood. And those who 
do not believe that that ideal ever 

" Had breath, anil wrought 
With huninii hnnds the areed of creedi," 
must still confess that (tiied by the most utilitarian 
standard) the great law of nature which secures the benefit 
of all by tho sacrifice of some, is jtistified in its working. 

In the abstract, then, we decloi'e that it is right avd well 
that 07ie should suffer for the sake of aiwilier; there ia 
nothing in it at all revolting to our moral feeling. We live 
by and under this law ; we submit to it, because we must ; 
we accept it, if we ai'e wise. It ia not possible to carry on 
thia discussion with any one who rebels against it ; he must 
become a loyal and law-abiding subject of the world he lives 
in, before he is qualified to discuss its administration. 

The remaining question is ; Have we tlis right to constitute 
ourselves adminiatrutora of this law, ami to apply it to 
a/ntTnals for our own interest / Nature will do so in the 
interest of theii' race i£ we let her alono ; but when we 
<lomesticate any creature, we to a certain extent protect 
it from her action. We withdraw it from the struggle for 
existence, and substitute artificial for natural selection. 
We do not allow it to be starved out by stronger compe- 
titors, or devoured by wild enemies. Have we then 
entirely delivered it from the general law, and are we bound 
to make its existence nothing but a pleosui'ablo one ? 

Of course no one says anything so unreasonable. It is 
generally atlmitted that we may chase and kill an animal, 
often necessaiily with much pain, not because its life and 
liberty interferes with oui's, but because its death will 
render our life more complete, perhaps in the most trivial 
<letail. We kill them (without aniesthetica) not only that 
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we may have food and clothing, but that the food may bo 
I varied and attractive, and the clothing rich and beautiful* 
I We subject them to painful mutilations in order to make 
I them more manageable for service, to improve the flavour 
I of their flesh, and even to please our whimsical fancies, 
rWe imprison them in cages and Zoological Gardens, to 
■.improve our knowledge of Natural History, or merely to 
i om'selves by looking at them. It is abundantly 
■■dear that in all om' customary dealings with animals we 
I apply to them without scruple the law of sacrifice, and 
I interpret it with a wide latitude in our own favom\ What 
■ was said in the preceding chapter about the respective 
lvalues of human and brute activities will go to justify as 
J much of this as is justifiable ; but it is certainly carried too 
\iar, and there is a great want of a fixed standard- 

So far, the genera! principle of dealing with animals 
Bvrhich is in a vague way accepted by most humane persons, 
■.but seldom distinctly formulated, seems to be that we may 
f kill, inconvenience, or pain them, for any benefit, conven- 
f ience, or pleasure to ourselves ; but that the pain must be 
1 Tfithin moderate limits (of course undefined), and that it 
I must form no element in our pleasure. For this I propose 
I to substitute the far stricter rule, that we must commit no 
I cruelty towards them, — defining cruelty as the infliction of 
I pain withoutanadequate good oliject. This goes far beyond 
I what is usually put in practice, and any one who tries to 
I apply it in every case will find it a sufficiently stringent 
I limitation. But it certainly does not come up to the new 
I principle which we are askedf to recognize, even the same 

* Sardinea, wliito-liait, slirimps — coiupare the Eunount of food and 
I the loHs of lito implied in the words. Fur trinimingB, ornamental 
I feathers, gloves — -what la the proportion there between the Batifltying 
r of human needs and the destruction of aninial enjoyment 1 

i By Mr, Hutton, Nineteenth Cmttiry, January, 1882, p. 37. 
d2 
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that we find it so hard to carry out towards oui- £elIo\v-men, 
the golden mle of doing aa we would be done by. We are 
told to " put ourselves in the place of the lower animals, and 
ask what we, with their pains, and their senaitiveness, and 
their prospects of life, and pain, and happiness, might fairly 
expect of beings of much greater power, but of common 
susceptibilities." This brings us to our fourth point, the 
infringement of the rights of animals ; and we can best 
discuss it in discussing Mr. Hutton'a proposed standard. 

To begin with, such an effort of the imagination is almost 
impossible. If we transplant ourselves into the place of the 
lower animals, it is always we who are there ; we, with our 
own susceptibilities, not theirs, and our intellects working 
up the raw material of their feelings. This is precisely 
what we see happening in a great deal that is wi-itten 
upon this subject. People talk about the rights of animals, 
and import into the discussion the veiy feeling of personal 
outrage and wrong which they themselves would have if 
any of their own were invaded. But the sense of individual 
rights is not even necessarily human. How much of it can 
a Fijian have, who stands still to be knocked on the head, 
" the king has willed it ; "* or a Dahomean, who 
s to a nation of which every man is the king's slave? 
Probably the Fijian does not Mcc to be knocked on the 
head, any more than an ox does, but it is absurd to assunje 
in the beast a sense of injury which is absent in the man. 
The fact is, that we can realize an animal's sensibility, but 
not its insensibility ; its knowledge, but not its ignorance ; 
its powers, but not their limitations. Nothing is more hope- 
leas than the attempt to expel from our minds that with which 
we are perfectly familial- ; the old knowledge will sneak in 
again at tlie back door of our argument, and we shall find 



* Spencer's " Pruiciplea of Sociology," vol. i. p. 583. 
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it quietly underlying the most novel deduction. This is so 
with the sentence quoted from Mr. Hutton, where the inno- 
cent-looking words " fMrly expect" involve the whole sense 
of mutual duty and personal right which is exclusively 
human, and which some races even of men have yet to he 
educated up to. We shall see this more clearly if we 
attempt to make the suppodtion which he proposes. 

We must try, then, to imagine ourselves belonging to 
superior beings, who make us obey them in all things, and 
^vhose reasons we cao seldom understand. They tie or shut 
us up, in order to prevent our going where we wish — they 
whip us, to make us go where they wish — they prevent our 
making love, for fear of its interfering witli our work — 
they keep us in prisons, because they like to look at us and 
hear us sing — they take away our clothes, in order to wear 
them themselves — they crop our ears, because they think 
we look prettier with them short — they do various painful 
things to us, in order to make us taste nicer when cooked — 
and, finally, they kill and eat us. We are ignorant of most 
of their reasons for these unpleasant proceedings ; but just 
in proportion as our intellects are developed and our cha- 
racters fine, we acquiesce in this state of things, and are 
loving and loyal to oar masters, with an unquestioning 
obedience and an unrebelling submission But having come 
to this point, if we were sudderdy enabled to understand 
the reasons for each action, our dispositions remaining the 
same, is it likely that the sense of injury which had not 
been evoked by anything else would arise when they went 
on to use us for experiments for the advancement of their 
science, and the improvement of their ovra health ? If we 
were willing to be killed in order to support life as food, why 
should we object to die in order to preserve it by knowledge ? 
Of course, it is an absurd supposition altogether ; the con- 
fusion between what animals cannot possibly understand. 
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and what we should have to suppose ourselves in their place 
undei-standing, in order to pass judgment on the morality of 
their treatment — is inextricable, and altogether it is an idea 
that cannot he worked out ; but the attempt to apply the 
" P'^^ yourself in hia place" argument altogether fails to 
convince us that under any circumstances we should object 
most to the pain inflicted for the best reasons. 

Mr. Hutton is willing to admit the inoculation class of 
experiments, " especially as these inoculations may well 
benefit not only man but the very creatures who suffer 
them." It is not dear whether he means the indh^dutds 
which suffer, or the ki-nd of creatures. If the former, the 
consideration has little force ; because in every series of sucli 
experiments, the failures must be the majority, — for when 
marked success has been reached, the experiment is at an 
end. If the latter, it follows that he thinks it more moral 
to cause an animal pain for the sake of others of the same 
species than of others of a higher order. It is difficult to 
follow this reasoning, or to see what difibrence it would 
make to the creature concerned. 

Let us gather up the scattered threads of this chapter. 

We have proved that all ci'eatures — human and other — 
live under the Law of Sacrifice ; and that animals owe their 
physical prosperity* — and men their social union and spiritual 
elevation — to this Law, in the first place submitted to un- 
consciously, in the latter accepted more or less deliberately. 

We have seen that when we withdraw animals from the 
natural action of this Law, we apply it to them ourselves 
for our own interest, and that this is the condition of their 
being of value, use, or pleasure to us. 

We have Jaid down for our guidance in dealing with 
them the rule of causing them no pain without an adequate 
good object, and have found it to be more stringent than 
any at present prevailing. 
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We have found it impossible to go further, and apply to 
them the Golden Rule, the differences in nature, sensibility, 
and intellect, being insuperable by the imagination. 

But we have seen no reason to suppose that it can be 
lawful to give pain for purposes of human convenience, 
pleasure, business, or food, — and unlawful tcr give it for 
purposes of human health and knowledge. 

We therefore conclude that to make painful experiments 
upon living animals lies within an universally recognized 
right over them, and is not wrong in itself, but depends 
for its morality or immorality upon tlie circumstances and 
motives of each particular act 
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CHAPTER V. 

WHAT IS VIVISECTION ? 

What 18 Vivisection ? — Various definitions — Dissecting alive — True 
sense of the word — Course of study in physiological laboratories — 
Histological department — Chemical department — Physical depart- 
ment — Experiments upon detached tissue and organs — Experiments 
upon pithed annuals — Painful experiments — ^Inoculations — Testing 
of drugs — Use of anaesthetics — Statistics of experiments perfonned 
— Conclusion. 

We have now made some progress in our inquiry. 
Having obtained a clear conception of what pain is, we 
have seen when its infliction is justifiable, and when it 
amounts to cruelty, and we have also decided that we have 
a right to inflict it upon the lower animals, when necessary 
for the purposes of beneficent science. We have to deal 
with an entire denial of that right, and a determined efibrt 
to abolish the power of using it. It therefore seems as if 
our next step should be to ask what use is made of it 
already. What is the state of affairs which it is proposed 
to improve upon ? To what extent is vivisection practised 
in England ? 

But another question must come before this. What is 
vivisection ? Literally, of course, the cutting of a living 
thing, such as opening an oyster, crimping a cod, or foxing 
a terrier. Sir Thomas Watson rather vaguely explains it 
as " the cutting into any living animal for scientific pur- 
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poses."* " Vernon Lee "f says that " vivisection is a generic 
name for toi-ture," an expression of which much meditation 
has hitherto failed to reveal the meaning. Webster's dic- 
tionary gives it as : " The dissection of an animal while 
alive, for the purpose of making physiological investigation." 
Probably this is a fair statement of the popular notion.* Many 
people suppose that — just as an anatomist lays bare nerve 
after ner\'e and muscle after muscle in a dead body, tracing 
each from its source to its remotest ramification, until he is 
thoroughly acquainted with its position and relations — so 
the physiologist studies the functions of living organs, 
displaying them and watching their working in the living 
tody, and making each subject serve for aa many experi- 
ments as possible, until death renders it useless. Nothing 
less than such an idea will justify the language used by 
Bome of the anti-vivisectionists about "the most cruel of 
cruelties." Still, it is rather out of date, for it is about two 
hundred years since it represented any existing fact. No 
doubt, the anatomists of the middle ages did cut open 
living bodies to see what was going on inside ;{) but now, 
the coarser structure and general relationships of the prin- 
cipal organs are understood and taught on the dead human 
subject, which in olden times was out of the reacli of the 
most skilled anatomist. As we shall see, there are other 
means of teaching the functions of the different parts of the 
body to students than the old actual vivisections. The 
experiments now performed on living animals are delicate 
and difficult ; they require much time and expensive instru- 
ments ; some of the most important involve very little 
operating; and there is nothing at all corresponding to 

* Report of Royal Commiaaion, Appendix III., § 1. 

+ Contemporary JUview, May, 18S2, p. 797. 

X See Appandix A., IF 5. 

§ The practice was recommended hy Bacon, see Appendix C, IF 11. 



42 



PHYSIOLOGICAL CltUELTi'. 



j 



dissection, or " cutting up." Webster's definition is there- 
fore misleading, and the literal meaning is valueless for 
this discussion. One might speak of vivisecting a plant 
for there is vegetable life as well as animal ; and it is 
certainly vivisection to cut up tissue which is itself living 
though removed from a dead animal. But this sort of 
thing is not what people mean when they talk about 
vivisection. They mean making any experiment upon 
animals which gives them pain, whether there is any cuttivg 
in it or not ; they generally have some loose ideas about 
dissecting alive, like Mi-. Webster's ; and the more careless 
or dishonest of tliem thixiw in " torture " as a natural 
accompaniment, without waiting to inquire into the degree 
of pain caused. The word has thus become so vague as to 
be almost useless for purposes of argument, and I have 
hitherto tried to dispense with it aa far as possible, and 
shall continue to do so ; but if I am obliged to use it, it will 
always be in the true sense of cutting a limmg f/ti'iip, whether 
animal or vegetable, sentient or insentient, an organism or 
apart of an organism. When experiments on living animals 
ai'e in question, it is easy to call them by their right name. 

Only a small part of the work done in physiological 
laboratories consists of such experiments, but though their 
proportion to the rest is small in quantity, it is large in 
importance. Both statements will be best explained by a 
short review of the various sections into which Practical 
Physiology is divided, both in text-books and in teacliing 
establishments. These will usually be found to be four : i.e., 
the Histological, Chemical, Physical, and Vital departments.* 

In the Histological department, the pupil studies — by 
means of the microscope — the minute structure of the 
tissues of animals and plants. The living animals examined 

* See "The Practice of ViviBecfcion iii England," by Professor Yeo, 
—Fortnightly Bewe-w, March 1, 1882. 
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ai-e (with very few exceptions) tiny aninialculEe, which 
swim ahout under the gla.ss with every appearance of ease, 
and do not seem to consider themselves victims to science. 
The common exception is the frog, the web of whose foot is 
spread out under the object-glass, tliat the com'se of the 
Jiving blood-corpuscles through .its transpai-ent substance 
may be observed. In this case there is no section at all, 
and the animal is not injured in any way. It is WTapped 
in damp cloths, and its toes are held apaat by soft threads 
attached to their tips. Evciy precaution must be taken 
against hui-tiug the frog, or imtating it« toes with the 
thread, or even the moderate heat of the human hand, — as 
the least roughness or want of skill in operating would 
interfere with the value of the observation, by increasing 
or checking the flow of the blood in the delicate vessels, 
A small portion of living tissue is often studied in this 
department, but then it has been taken from dead animals. 
Every one, perhaps, may not know that the tissues have an 
independent life, which may survive for some time the 
death of the organism, if that has taken place while they 
were in health. In this way, the movements of the living 
cells of man's blood, the contracting of insects' muscles, 
and many other vital phenomena, Jiiay be observed. This 
study of life without a living creature is not vivisection 
in the popular sense; on the contrary, it is necessary that 
the animal from which the tissues arc taken should have 
been killed as rapidly as possible. On the whole, then, it 
is cleoi' that in the histological department, which consti- 
tutes, probably, a fourth of the whole laboratoiy work, and 
is the first and most important division of that work in 
which students have to take an active pai-t — there are no 
painful experiments, and the vivkections performed are 
only upon little bits of tissue, and not upon animals. 

We next come to tlie Chemical department. Here the 
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student learns the nature and compoBition of tlie secretions 
and excretions, how to test them, and judge of their cha- 
racter, — knowledge that will be most important to him in 
diagnosing disease, but in gaining which he works on fluida 
brought to him in the lahoi'atoiy, collected painlessly from 
living human beings, or exti'acted from the gland-testurea 
of dead animals. Here there is no cause of dispute. 

What I have called the Physical department is that in 
which the forces of nature are studied in their relation to 
vital phenomena. The student is provided with an elemen- 
tary knowledge of the laws of dynamics and mechanics, 
sufficient to make him understand the action of the atmos- 
phere in its pressure upon the lungs, the working of the 
muscles as levers, the principle of the pumping of blood 
through the body by the hcaii, &e. Here also mechanical 
appliances are intraduced, to explain the working of the 
organs, and to investigate and accurately measure the 
actions of various parts of the body. Models are shown, 
illustrating the process of breathing, the alternate con- 
traction and expansion of the heart, the wonderful move- 
ments of the eyeball, — and the apparatus by which a ray of 
light is refracted, so as exactly to meet the ending of tho 
optic nerve, and excite visual sensations. The very raison 
d'etre of all these expensive and elaborate models and 
instruments — is to dispense with vivisection. Artificial 
lungs and mechanical eyeballs would he merely curiosities 
of inventions, if professors were in the habit of exposing 
the actual palpitating oi'gans to their pupils' gaze, in the 
body of a living animal. 

The instruments for measuring the action of certain 
organs are indeed used upon living animals, but there is no 
pain in their application, and the subjects are generally 
human. The cardioffrcqih writes down the manner in 
which the heart beats, the sphy-pnogriipli. I'egisters the 
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character of the piilse, and the op!ithalmoscope enahles the 
surgeon to explore the recesses of the eye, and judge of the 
condition of the nerve itself. The student learns the use 
of these instruments as well as of the laryngoscope and the 
thermometer for hia future bed-side practice ; but the in- 
convenience which he inflicts in the process is very trifling, 
whether he experiments on himself, his relatives at home, 
hia fellow-students, or the lower animals. At any rate, 
nothing takes place in the Physical department which need 
excite any horror, or raise any moral discussion. 

The fourth department is that in which the painful 
experiments on living animals take place, but they are 
very far from forming the whole of its work. As in 
histological investigation, experiments are often made upon 
living tissue from a dead creature, so here the laws which 
govern the action of the heart, nerves, and muscles, can he 
to a great extent studied in organs removed from a re- 
cently killed animal. If a frog be beheaded,* and its heni-t 
extracted, the heart will continue to beat for hours after 
it has been separated from the body, and influences which 
will quicken or retard its action may be tried upon it. 
Nerve-fibre can be stimulated, and muscle will contract 
after they have been taken from an animal thus killed, 
and their actions can be excellently studied-i" Much that 
was first discovered by vivisection can now be shown and 
explained in this painless but effective manner ; and in our 
English schools it w so explained, and a living creature is 
never used where a dead one will do. 

Next in order to these experiments upon organs, come 
experiments upon entire animals, deprived of consciousness 
and partially of life, by pithing. The creature is put under 

* TJiis mode of death leaves the reflex phenomena of the spinal 
cord in fullest oporatiun. 

+ Sea Memorandum iasued by the Association for the Advancement 
of Medicine by Kesearch, p. 6. 
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an onEGsthetic, anil the spinal marrow is tlivided. Thn 
nervous centres whicli prcBidu over the breathing move- 
ments are thus injured, so that it would die, if oxygen wei 
not supplied to its hlood : but by means of a kind of air 
pump, artificial respiration ia kept up, the heart continue! 
to beat, and functional life is maintained. Still, as has l^eeicj 
fully shown in Chap. II., the animal ia not really alive ; for 
it is not capable of spontaneous action, and all sensation 
has been destroyed, by cutting the communication between 
the brain and the nei-ves of the body. The whole appa- 
ratus Ls in the condition of a telegraphic circuit with the 
wires and Lattery perfect, but with no operator to work 
them : there is still receptivity in the instrument, energy in 
the battery, and conductility In the wire, hut there is no 
spontaneity of action, and there can be no message. 

We now come to experiments more nearly corre-sponding 
to the popular idea of vivisection; i.e., those which involve 
incision or cutting, are performed on living creatures, and 
are of a nature to give pain, if the subject is not prevented 
from feeling it. To begin with, it cannot be too often 
i-epeated, that in England animah are never "cut up" at 
nil, nor are tliey diaaected alive in order to show the 
relatione of tlieir parts. This ia taught, .aa haa been 
already explained, by means of dead subjects, models, and 
diagrams. When vivisectiona are performed for teaching 
purposes, they are done in order to show to students some- 
thing necessary for them to know, but which they cannot 
be taught equally well othei-wise ; and under the present 
law anaasthetics must always be used at such demon- 
strations. So that there is no room for talking about 
medical students being demoralized by witnessing tortures : 
there are none for them to witness. Vivisections in 
original re.seai'ches are performed only when the question 
in hand cannot he solved by chemistry, histology, or any 
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other of the means at command, and always with a definite 
object in view. The " random experiment " under which 
we heSiT of creatures expiring in torment, exLsts only in the 
minds of certain excitable but ill-informed writers. 

Painful vivisections are therefore confined to pui-poses of 
original reseai'ch, and in tlie few cases where pain must be 
given, it is generally very slight. One large clas.s con.'iista 
of inoculations, which are chiefly usad in studying the 
origin and communication of diseases. There are a few 
pricks and scratches, giving about as much pain as vacci- 
nation : and if the disease expected is induced, the subject 
is usually killed at once, unless kept alive to try modes of 
treatment. In the former case, it does not suffer ; in the 
latter, it is carefully nui'sed and doctored ; and as most 
sick people prefer being treated to being extinguished, we 
may fairly suppose that an inoculated rabbit would gladly 
countersign a certificate to permit the doctor to keep it alive. 

Another large class of experiments consists in trj-ing the 
effects of drags upon animals, aa a guide to their use upon 
human patients ; or, in the ease of poisons, to study their 
antidotes and treatment. They are generally administered 
by injection under the skin, and the — section consists 
only in pincliing up a portion of it, and inserting the 
pointed nozzle of a syringe. The pain of the actual opera- 
tion is merely a prick, but that which results will be more 
or less, according to the nature and action of the drug. 

There then remain a number of experiments which cannot 
be further classified, relating to the various animal functions, 
varying according to the points which scientific men desire 
to ascertain, and which the Home Secretary does not con- 
sider U3eles.s knowledge. In most of these, anjesthetics can 
be used. "Whenever they can be used they are, and always 
were, before any law was passed on the subject. This was 
proved abundantly before the Royal Commi.saion, and is 
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recognized in theii- report. Yet, although no fact is better 
authenticated than this systematic narcotizing of creatures 
experimented on* it is quietly and constantly ignored, 
vivisection is described as the " worst form of cruelty we 
know,"-f- and the words " agony," " torture," and " torment " 
are scattered about as if no such things existe<I as chloro- 
form, ether, and morphia. But this is contrary to common 
sense. If an experimenter did not use them for the sake 
of humanity, he would for hia own convenience. Can any 
one suppose that it is agi'eeable to a man conducting a 
difficult investigation to have the subject crj'ing and rest- 
leas, when he requii-ea perfect stillness for the sake of hia 
delicate instruments, and undisturbed concentration for his 
own mind ? An anaasthetic of some sort ia absolutely 
necessary for the success of most operations, and equally 
needful for the feelings of most operators. Doctors are 
men, — men, the whole object of whose lives is to relieve 
suffering, who live to heal and soothe, and whoso feelings 
are constantly cultivated by demanda on their help and 
sympathy, their skill and tendemes.s. Working physiologists 
share these influences. They are not a caste of Fakeera, 
cut off from all the gentlenesses of life, and vowed neither to 
pity themselves nor others. They have at home not only 
their wives and families, but the little child's pet kitten, 
the devoted dog, their own favourite horse, — all the friendly 
animal world which gathers round an English home, seldom 
so poor that it does not hold a pet. Why should it be 
supposed that they like to hurt a helpless creature lying at 
their merey ? As a matter of fact, they do not ; and Mr. 
Colam's often-quoted evidence I is alone aufficient to show 

** See Digest of Repliee to Questions forwarded to tlie principal 
Medical ScIiqoIb. — Beport ot Royal Comniiaaion, Appendis III., g 8. 
+ MiaB Cobbe, in Contemporary iteuieip, February, 1877. 
J See Appendix B, H 4. 
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-that no soch char^ against them could for one instant be 
supported. If anaesthetics are not constantly mentioned in 
test-books, it is because their use in every laboratory is 
taken for granted.* 

But experiments are aometiines performed without 
.anaesthetics ? That is true ; it can be done under a special 
certificate ; and let us now see to what extent — under the 
law as it stands — it is done. "We have the reports presented 
to Parliament of the experiments performed in the years 
1878, 1879, and 1880. In the report for 1878, the inspector 
eays : " In 16 cases alone, so far as I am able to judge (and 
these were confined to two sets of experiments), is there 
any reason to believe that any considerable amount of 
sufierin" was directly inflicted." In 2-* cases, animals 
sufiered, not from an actual operation, but from induced 
disease. The report for 1879 states: "The number of 
experiments in which there is reason to believe that any 
material suffering was caused appears to have been about 
25. Of these, 15 were cases in which disease followed the 
inoculation of infectious matter, but in which no painful 
oi)eration was performed; and 10 were experiments upon 
as many frogs, in which an incision of the skin was required 
for the introduction beneath it of a medical substance." 
The account for 18S0 is similar. In about 30 instances 
disease was induced, " which, during the brief period the 
animals survived, may have caused slight sufferinc" There 
were no other painful experiments.f 

This then is the sum total of the pain-giving experi- 
ments upon animals performed in England durin" three 
years. Less than 100 cases, of which the great majority 
consist of uioculations, followed— not by torture, but— by ' 
illness, f onn the contribution of our country to the " syste- 
matic torturing of thousands of beasts all over the world," 



* See Appendix B, H 4. 
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referred to by a -writer on the subject.* It is a pity tlmt 
95 animals should have been put to any discomfort at all ; 
and if illness and pain could be abolished from the world 
at one blow, the happiness of the lower creattires would be 
no small ingi-edient in the general joy. As it is, however, 
physiologists must aim at something humbler ; they must 
try to decrease what they cannot destroy, and to alleviate 
where they cannot heal. And those who wish to narrow 
the means at their command for doing so, by totally 
prohibiting experiments on living animals.-f had better be 
quite sure that they know what the state of things is which 
they propose to alter. The same writer says that " experi- 
mentations on living animals is a system of long proti-acted 
agonies, the very recollection of which is enough to make 
the soul sick as with a whiff and an aftertaste from a moral 
sewer." The degree of coii-espondence between this phrase 
and the facts of English physiological practice will be 
apparent to the reader of the foregoing pages. And it is 
with facts alone that we wish to deal 



* Contemporary ifeuieiu, May, 1882, p. 803. 

t A Bill for the total Abolition of Vivisection is to bo prcaeiited tck 
Parliament this Sosaion. 
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Many non-phjsiological systems — Only one physiological system — The 
Empirical system — The physio-logioal system founded on experiment 
—Experiment on living animals pari, of a rational method of invest- 
igation—The Circulation of the Blood — Blood presaure — ContraotOe 
power of the arteries — The Absorbent Vessels — Discovories of Asolli 
and Pecquet — Value of this knowledge — Respiration — Ohajiges 
effected in the inspired air — Changes effected in the hlood — Diges- 
tion — The NervouB System — Disooverioa of Bell, Magendie, and 
others — Present state of our knowledge on the aubjoot — Muscular 
action — Discoveries of Heller — Summary. 

Since human beings first writhed under the ills that 
flesh is heir to, and strove to escape from them, various 
different systems of medicine have won the confidence and 
reheved or aggravated the sufferings of mankind. How- 
ever many they are, they must all fall into one of two 
classes — the physiological and the non-physiological. Phy- 
siological medicine is founded upon study of the organs of 
the body and their modes of action : that is, upon a know- 
ledge — the more thorough the tetter — of the mechanism 
with which it has to deal. Although, as long as this know- 
ledge is imperfect, different conclusions may be drawn from 

" For the information contained in this and the following chapter, 
I am largely indebted to an Address delivered before the Surgical 
Society of Iceland in 1878, by Dr. Eobert McDonnell, to Professor 
Heidenlwin'a Pamphlet, " Die Vimacdimi im Diermt der HeUhiiniif," 
Leipzig, 1879, and to the Arris and Gale Lectures of 1882, delivered 
by Professor Gerald F. Yeo, aud published in the Lancet, June 10, 
1882, rf acq. 
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it, ajid different methods of treatment proposed and tried, 
so that it may seem as if there were various physiological 
systems, yet in reality there is but one ; for all phy- 
^iiological workers acknowledge the same principles, and 
can correct and supplement each other's work, — so that the 
mistakes of yesterday arc set right by the discoveries of 
to-day, and these will he developed by the results of 
to-morrow. It is not so with the non- physiological systems. 
These are many and various, and are based upon principles 
which are mutually irreeoneileahle. Nearly all of them, 
also, have their modem representatives, but I shall not risk 
bringing all these down upon me at once by specifying 
their pai-entage. 

In the earliest times, when every disease was attributed 
to the anger or malice of some spirit, the only system of 
medicine known consisted in attempts to propitiate the 
offended power. Later on, under the influence of Greek 
intellect, this gave rise to something more deserving of the 
name. The origin of the empirical system of medicine is 
very interesting, and it certainly has a solid foundation, 
since it rests upon the observation of facts. The priests of 
some of the Greek temples (certainly of that at Cos) to 
which people used to resort in search of miraculous cures, 
kept records of the names of the patients, their diseases, 
and the means {other than miraculous) taken to cure them. 
These were inscribed upon metal plates, called votive tablets, 
and were carefully preserved. Hippocrates, himself a priest 
of Cos, formed the accumulated experience of the temple 
into his great system, which at least, as has been said, 
rested on facts and nature. The empirical school has had 
varied fortunes, sometimes sinking into mere vulgar blun- 
dering, and sometimes having the success which attended 
the patient listening to nature, in days when men did not 
know how to question her. But the mere collection of 
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mformatioa without reasoning upon it is simply useless, 
and a, hundred disjointed facts will no more make one truth 
than a bag-full of acorna will make one oak. One of those 
seeds, planted in the right soil, and duly tended, may grow 
into a. noble tree ; and one of those facts, in the mind of a 
man of genias, capable of seeing its relations and working 
out its results, may lead to a great discovery. Thus empi- 
ricism — or the mere observation of nature— never created, 
or could create, a sound system of physiology. It is a 
system of hits and misses, free from humbug, but not trust- 
worthy ; because it works on the supposition that one case 
will be exactly like another, whereas no one case ever is 
exactly like another. 

It would take a volume to sketch the various non- 
physiological systems, and the results to unfortunate 
patients, in days when there was no such thing aa 
systematic physiology. For there is no third alternative. 
So far as the physician knows the structure of the body 
with which he has to deal, the relations of its functions 
and the working of its organs in health, — so far as he can 
recognize disease, trace its causes and consequences, and 
calculate upon the effect of the treatment which he adopts 
— so far he is working in the light, and is likely to succeed. 
But so far as he is guessing, theorizing, and experimenting 
on his patient, — so far he is groping in the dark, and is likely 
to fail. These seem very elementary truths, but it is some- 
times necessary to insist on the most obvious things, when 
they are overlooked ; and the defenders of science are 
obliged to spend such eloquence, research, and time, as are 
at their command — in defending this apparently unassail- 
able position : It is necessary that a doctor should know 
what he is doing. Or, in scientific language : Rational thera* 
peutics are based upon sound physiology. 

But is the physiological system of medicine firmly 
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founded upon knowledge that can be relied upon ? and 
if so, what share has experiment had in attuning this 
knowledge ? 

To begin with, it must be noted that experiment upon 
living animala is not a tiling by itself. It is part of a 
system — the physiological system, and part of a method — 
the experimental method. No great discoverer was ever a 
vivisector, and nothing more, though every great physio- 
logical discoverer has been a vivisector. He did not spend 
his time in the " random experiment " in which his pro- 
fession are supposed to delight ; he had something better to 
do with it. While his mind was open to all ideas, his 
thoughts were bent on one ; he leamt what anatomy could 
teach him o£ the matter in question ; ho watched by sick 
beds, and observed accidental circumstances; he studied 
the doings of other workers, and meditated upon them ; he 
probably — if the subject admitted of it — experimented on 
himself. A!i these things — anatomy, clinical observation, 
and meditation — are absolutely neccssai-y ; but they are 
parts of an accurate and scientific manner of investigation 
which cannot dispense with the additional means of 
experiment on living animala. For it is really the touch- 
stone by which the theories starting from the other 
methods ai'e judged, and the results obtained from them 
are studied. 

In order to trace, as briefly bs possible, consistently with 
clearness, the dependence of physiology upon experiment, 
let us take in turn some of the great branches of such 
knowledge, and inquire what were the earliest ideas held 
on these subjects, what knowledge upon them we have 
arrived at, and what share experiment has had in leading 
us to this point. For the sake of brevity, it will be under- 
stood that experiment means experiment upon living 
animals, unless othei-wisc stated. Of course, I must assume 
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in my resders stich a general knov^lcdge of elementary 
physiology as every edacated person oaght to possess; 
without which it would be absurd for any one to attempt 
to form an opinion on the snhject of vivisectioD. 

To be^^in, then, with the Circulation of the Blood. It is 
difficult to take ourselves in im^nation hock to a time 
when the use of the arteries was utterly tmknown, Tet 
Erasistraios, who preceded Galen, thought that they 
contained nothing hut aii. Galen (who flourished about 
131-201 A.D.) was a diligent experimenter, and vivisection 
soon taught him that this was not the fact. Ho says : " If 
one cut many arteries at the same time, they ivill all let 
blood escape. This is a fact known to all the world." He, 
however, thought that they carried both blood and air ; and 
that their chief busine.ss was to conduct air(or f'ctid spirits, 
as he called it,) from the heart to vi\-i£y the whole body. 
The nourishing material fi-om the food was collected 
(according to his views) by the gastric and intestinal veins, 
and carried to the livei-, where it was made into blood, 
which was then distributed to the vai'ious parts of the 
body by the systemic veins. Some of the fresh blood 
coming from the liver flowed through the right side of the 
heart, and was conveyed to nourish the lungs, by the 
pulmonary ai-tery. He thought that the current flowed 
backwards and forwards in the arteries and veins alike, 
the former caiTying the nutritive, the latter the vital blood. 

This curious mixture of fact and fancy was all that was 
attained by the iirst great experimental physiologist,' and 
it is noticeable that the facts are clearly due to vivisection, 
which alone could have shown him the presence of the 
blood-flow in the vessels, and which convinced Iiim (in spito 

* We know that experiment formed a part of Egyptian medicine, 
l)ut with our present imperfect knowledge uf tbe state of thut luiuuos 
in Ancient Egypt, tliis must be passed ovei. 
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of his former theory) that all the arteries contained blood- 
Although he had gone thus far in 200 A.D., yet at the 
lieginning of the 17th century, we find knowledge of this 
sulijcct in much the same position. The great motor 
power of the heart was unknown, the direction and con- 
stancy of Uie flow of Llood through the vessels of the 
system had not been ascertained, and the circulation 
through the liver was a complete mystery. How was this t 
Had not doctors been practising, binding up wounds, ob- 
serving patients, and reflecting upon what they saw, during- 
those fourteen centuries ? They had ; but they had not 
been experimenting. Vivisectors there were, in the true 
sense of the word, who really dissected animals alive, 
in order to study the parts of the body ; but these were 
anatomists, not physiologists. The few experiments that 
were performed were not sufficiently numerous, careful, or 
systematic, to produce any result worth mentioning. In 1628^ 
Harvey picked up the wonder-working rod that had fallen 
from the hand of Galen, and physiology moved on again. 

It was more than a move ; it was the greatest stride that 
the science ever took at one time. The discovery of the 
Circulation of the Blood was to Physiology what that of 
the Law of Gravitation was to Physics. 

Let us learn from his own words how he arrived at it.* 



" When, in many diaaectiona of living things (as were 
given to hand) I first applied my mind to observation, 
whereby I might discover the wont and utilities of the 
heart's motion by personal inspection, and not by the books 
and writings of others, I found it a hard subject indeed, and so 

* Aa tho verbal accuracy of Dr. WillU'a eiOBllent translation haa- 
Iiccii impugned, I give a baldly literal version, in order to minimize 
cntuea of dispute. Tho question of Harvey's priority is diacuued in> 




THS BELATIOK OF grltTtTMirvT TO PHTSIOLOGT. 



57 



eonst&Dily fall of difficulties th&t with Fracastorios, I might 
almost think the motioo of the heart to be known to God 
alone. For neither in what way systole or diastole might 
take place nor when, or where dilatation and contracUon 
might exist, could I rightly distingoish, on account of the ra- 
pidity of the Eaotion, which in many ftnjnm l s in the twinkling 
of an eye — as if in a flash of lightning — brought itself into 
view and straightway vanished ; so that I might think now 
I perceived systole on this side, diastole on that, at another 
time the contrary, the motions to become various and con- 
fused ; whereby my mind fluctuated, and I could not come 
to any resolution myself, or believe others, and I was not 
astonished that Andrew Laurentius wrote that the motion 
of the heart was what the flow and ebb of the Euripus waa 
to Aristotle, At length, from day to day using greater 
research, and diligence, hy fi'equently looking into many 
and lurioua living animals, I thought to have both 
attained the object, and to have escaped from this labyrinth,, 
and at the same time to have discovered things which I 
desired, the motion and wont of the heart and arteries. 
From whicli I waa not afraid to put forward my opinion in 
this matter not only to my friends in public, but also in my 
anatomical lectures, in the Academic method."* 



Har\'ey did not know all the details of the course pursued 
by the blood, especially of the manner in which it made its 
way from the arteries into the veins. Malpighi, who was 
the father of minute anatomy, was the lirst to see it in the 
capillary vessels, and he demonstrated its passage through 
the capillary network of tho lung of a living frog by a 
genuine vivisection, thus adding the last link to Harvey's 
chain of evidence. 

Comparatively recently, the experiments of Waller and 
' " Dt Afutii CarJit et Sanijitiuis." Cap. I, 
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Colmheim have taught us that the walls of the capillorios 
will allow the solid^as well as the fluid — parts of the 
blood to pass through them ; and as a white corpuscle has 
been seen to creep through the thin walla of the vessel, we 
now know that not only does the blood convey nourish- 
ment to the tissues, but that these inysterious little units 
oi protoplasm, which are the active agents in the forma- 
tion of new tissue, can start from it on their work of 
re-creation. 

The pressure of the blood against the walla of the 
arteries was first studied by Dr. Stephen Hales, vicar of 
Teddington. In 1732 he published his Statical Essays, in 
which he described the experiments by which he estimated 
the force of the heart. Hia methods of measurement were 
improved upon by Poiseuille, and the whole subject of 
hiemo-dynamics (or the force of the blood) was funda- 
mentally investigated by Volkmann. Of course, it could 
only be studied upon living animals. As a result of these 
investigations and experiments, there are now a number of 
instruments (the kymograph, sphygmograph, and cardio- 
graph,) which enable physicians to observe — and record 
graphically — the most delicate changes in the, circu- 
lation, and are most valuable in studying the fiuctuationa 
of disease. 

Just when the discovery of the immense pumping-power 
of the heart was threatening to degrade the arteries into 
mere conduit-pipes, it was discovered by Haller that they 
possessed a distinct coat of muscle-tissue and an inde- 
pendent power of contracting, so as to press upon the blood 
which they contained. John Hunter's experiments upon 
the horse, and Dr. John Thomson's demonstrations on the 
frog's web, put the matter beyond doubt. Claude Bernard, 
Brown-S^quard, and other experimenters, gradually showed 
the wonderful muscular and nervous systems by which 
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this contractility is produced and governed, and which are 
constantly at work, regulating the blood-supply to the 
various organs. 

Let us now sum up what amount of our knowledge o£ 
the blood and its circulation is due to experiments upon 
living animals. In this manner we have learnt that the 
arteries contain blood (Galen) — that it is driven into them 
by the pumping action of the heart under high pressure, 
and so forced through the body, and that the veins collect it 
and return it to the heart (Harvey) — that it passes from 
the arteries to the veins through the capillaries (Malpighi 
and Leeuwenhoech) — and that it conveys solid nourishment 

I and formative i^ents to the tissues (Waller and Cohnheini). 
We can measure exactly the force o£ its pressure against 

I the vessels which contain it (Hales. Poiseuille, Volkmann) ; 
and we understand the manner in which these vessels con- 

I tract and dilate, and the nervous system which causes them 
to do so. It would he quite impossible, in a little book like 
this, to show in detail the influence which these experiments 

} have had upon medical practice, and how clear an insight 
they have given physicians into the true interpretation of 
the various kinds of pulse, the changes in the heart's beat, 
&c. The question to bo asked is not — When is such know- 

I ledge as this useful ? hut — What act or conclusion in medical 

' practice is independent of it ? And another question is — 
How will those earnest anti-vivisectionists, who, like Miss 

' Cobhe, prefer to " die sooner than profit by such foul rites," 
provide themselves with a medical attendant warranted 
ignorant of the circulation of the blood ? 

Very closely connected with the circulation of the blood 
are the flow of the chyle and lymph in their special 
capillaries and peculiarly delicate vessels, and the nature of 
the absorbent system generally. The subject was not at all 
mideratood in the time of Harvey, and a hot controvergy 
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was ra^png aa to whether or not the absorption of chyle 
was the sole busioess of the mesenteric blood-veasela, when 
a (Treat Italian anatomist, Gaspardua Asellius, suddenly 
chanced upon the solution of the whole question. On the 
23rd of July, 1662, he was making an espenment upon a 
dos which had lately had a full meal," when he observed 
" a number of very fine white coi-ds," which he at fu'st sup- 
posed to be nerves, but which, when pierced, proved to 
contain a milky fluid. The discovery which Le had made 
then burst upon him, and he ,saw that he had hit upon the 
conduits by which the chyle was conveyed to the blood 
But he was not successful in tracing their subsequent course 
correctly ; and, as he held to the old idea that all nutrient 
matter was carried to the liver, there to be made into blood, 
he was easily satisfied that the lacteals which he hod d\n- 
covered led to that organ. 

By a chance precisely similar to that which had revealed 
the lacteals to Asellius,-)- Jean Pecquet happened — while ex- 
perimenting for another purpose — to observe the opening of 
the main absorbent vessel of the thoracic duct, which carries 
their contents into the blood current. He followed up the 
clue thus given him, and by repeated experiments succeeded 
in tracing the general coui-se of the lymphatic system.J 
The numerous experiments of Hunter, Hewson, Cruikshank, 
and Magendie, have given us a clear idea of the mechanism 
by which food is absorbed from the alimentary canal and 
poured into the blood, and of the wide distribution of these 
absorbent vessels, and their other functions in collecting 
and carrying away the ovei-flow of nutrient fluid from the 
textures. It is through experiment — and experiment alono 

■ For detailed account in AselliQs'B own words, see Appendix D, IT 2. 
t For detailed account iu Feciiuet's own words, see Appendix D. T2, 
^ For a difTereut account of the matter, lee Appendix D. IF 2. 
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I - — that we know the course and uses o£ the lacteals and 

I other absorbent vessels, know that they bring to the blood 

" nourishment from the alimentary tract, aa well a.s some 

waste products and superfluous fluid from the tissues ; and 

know, too, that by their means foreign matter can be passed 

into the system. The method of hj'podermic injection of 

J drugs rests upon the knowledge of their presence and 

I efficiency ; and what a wonderful amount of relief and 

I healing must be counted to that invention alone \ AnJ if 

I the only result of these experiments had been to make it 

I possible for surgeons to use a catgut ligature that can bo 

absorbed, instead of one of silk or other material, which (as a 

rule) must be removed with pain and risk, after many months 

, of irritating delay, they would have conferred a very great 

I boon upon surgery, and even a greater upon surgical patients. 
The processes of Respiration wore not so soon traced out 
as those of the two circulations. Tlie ancients believed that 
■the air passed through the lung into the cavity of the chest, 
thence to pass on into the heart, where it mingled with the 
blood. This opinion was held in the beginning of the 17th 
century, and by such men aa Harvey, Hales, and Boerhaava 
The mistake survived, because their knowledge was taken 
partly from experimentation upon birds and partly from 
the examination of bodies after death — with whicli prac- 
tical physiology is now enjoined to content herself. But a 
lung dead and collapsed is as like a lung living and inflated 
as an empty balloon is like a full one, and the conclusions 
drawn from the one for the other were proportionately 
trustworthy. Haller, however, carried out a aeries of expe- 
riments which disproved this fallacy. Malpighi's expe- 
I riments showed the vesicular texture of the lungs, and the 

manner in which the blood was exposed in a network of 
minute ves-seb to the aii which tbey contained, and made 
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the air-cella familiar to physiologists. The nature of the 
change whicli took place in the capillaries of the lungs 

still, however, remained a mystery. 

Mayow, by acute reasoning, and a most carefully arranged 
series of experiments (for the most part upon living animals), 
anived at conclusions far in advance of his time, when bub 
few of the chemical elements were known. He pronounced 
atmospheric air to be a compound, containing as one of its 
elements a body to which he attributed the properties 
possessed by oxygen, hut which he called (on aceotmt of its 
relation to nitric acid) nitro-ce.rial spirit. This alone it 
waa which made the air useful for combustion and respi- 
ration. The times, however, were not ripe for the reception 
of his discoveries, and they were neglected. 

Later on, in the year 1759, Black showed by experiments 
the presence of what is now known as carbonic acid in the 
expired air; and in 1770 Priestley proved in the same 
manner the analogy of respiration to combustion, and con- 
cluded that air in its passage through the lungs lost some 
of its oxygen. But Lavoisier was the fii-st to give an exact 
explanation of the chemical changes which occur in the 
process of breathing ; and this he was enabled to do by hia 
skilful and diligent experimentation The mora important 
of his principles have been worked out and confirmed by 
others, also experimentally ; so that we now know even the 
exact quantities of carbonic acid given off and oxygen used 
up in respiration. 

So much for the changes in the inspired air worked hy 
its contact with the blood ; but what change in the blood is 
efiected by the air ? This question also was answered by 
experiment. The difference of colour between the blood in 
the veins and that in the arteries had been noticed from 
tlie earliest times ; but the first real light thrown upon the 
subject emanated from an admirable series of experiments 
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made by Lower, who opened the thorax of a living animal, 
and discovered that the change in colour took place in the 
capillaries of the lungs. This discovery was not, however, 
followed up, and it was Priestley whose experiments 
actually convinced the world that the alteration was due 
to the purifying of the hlood by means of the oxygen of 
the air. 

Let us again sum up our debt to experiment. Imagine 
any doctor trying to treat a conamnptive patient on the 
supposition that the lungs let the air through into the 
cavity which contains them ! From such ignorance of facta, 
and all the consequent Llundering in practice, experiment — 
and experiment alone — has delivered us. Haller thus de- 
molished the pleural-eavity mistake ; while Malpighi had 
shown the texture of the lungs, and the manner in which 
the blood and- air were brought into contact, by observing 
under the microscope the lungs of a living frog ; Mayow 
learnt the action of oxygen ; Black demonstrated the pre- 
sence of carbonic acid in expired air ; Priestley proved the 
loss of oxygen in breathing, inferred the analogy of respira- 
tion to combustion, and confirmed and explained Lower's 
discovery that the change of colour in the blood took place 
in the capillaries of the lungs ; Lavoisier gave a compre- 
hensive explanation of the whole process ; and later ex- 
perimenters have ascertained the quantities of each gas 
subtracted from or added to the air in respiration. This is 
what experiment has taught us. If all this knowledge 
about respiration could be wiped out of our minds, and 
"we were left only to what has been learnt by bedside 
observation, anatomy, and meditation, where would be our 
improved ventilation, and what efforts should we make to 
keep a proper amount of cubic space for a number of human 
beings li\ing clustered together ? Would not the pestilences 
known as gaol fever, wai' typhus, aJid hospital gangrene be 
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still raging among our prisoners, our soldiers, and our poor, 
because we should know no reason why the same air should 
not be used again and again ? 

Various theories on the subject of digestion succeeded 
one another before experiment acquainted us with its true 
processes. It was at first attributed entirely to the moisture 
and heat of the stomach, -which produced an action called 
"concoction." Next, it was referred to a process analogous 
to putrefaction, or believed to bo the result only of tritura- 
tion. The stomach had been supposed in turn to be a 
forcing-stove, a rotting-plaee, and a mill ; and we might 
now have been thinking it a galvanic battery, if experiment 
had been unlawful some three hundred years ago. Spal- 
lanzani and Stephens, however, proved by this means the 
secretion of the gastric juice, and its elfects upon different 
kinds of food. They were the first investigators in this 
direction, and it would be impossible to name all their 
successors, — so numerous and so rich in results have been 
their researches. It must be enough to say that all our 
present accurate knowledge of the gastric juice, its efiect 
upon proteid food-stu£Fs, and its inertness for others, as well 
as the wide-spread activity of the pancreas (the function 
of which was so utterly unknown to the ancients), we owe 
to experiment of comparatively recent date. 

The view of the nervous system held by the ancients was 
that the brain was a larf^e gland, secreting certain animal 
spirits, which were distributed by the nerves to the di rent 
tissues of the body. " The nerves," says Galen, " like 
streams from a fountain, convey to the muscles their power 
from the brain." Experiment had given him a rough but 
fairly correct idea of the course of this stream of power, 
especially as conveyed by the spinal cord. He gave public 
demonstrations on the matter, using young pigs as subjects, 
that he might not shock the susceptibilities of the audience 
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ty employ ing the more human monkeys, which he would him- 
self have preferred. He showed the effects on the respiratory 
system and other movements produced hy section of the 
cord in the region of the neck ; and he pointed out the 
results of section at other points, and in various maimers. 
Considering how much he discovered concerninf; the spinal 
cord and its uses, it would seem incomprehensible that for 
seventeen centuries no important step in advance was taken 
towards understanding the true constitution of the nervous 
system ; but then, they were seventeen centuries in which 
no accurate experiments were made upon this subject, 

Galen's idea that the nerves were conduits of a fluid 
termed " vital spirits " held the field for a long time ; but as 
this vital fluid was difficult of detection, it gradually ceased 
to be an object of belief, and the more correct idea gained 
ground — that the nei-ves transmitted vibrations. In their 
mai'vel at the first discovery of electricity, people were 
disposed to attribute everj'thing to it, and it was then 
believed to be the source of these vibrations. Indeed, 
makers of elcetiic bunds and stockings still continue to 
advertise that " Electricity is Life." We are as far as ever 
from knowing what life is ; but, in consequence of experi- 
ments, we now know that nerve-impulse is a chemical change 
, — ^not an electric current — taking place in the protoplasm 
ot the nerve, and transmitted from one molecule to another 
along its deUcate central strand. 

As to the functions of the nerves, little progress was 
made from the days of Galen to those of Sir Charles Bell, 
Magendie, and Johannes Miiller. The great idea of the 
motor functions of the efferent nerves, so brilhantly struck 
out by Sir Charles Bell in his few but valuable experi- 
ments, was worked out, confirmed, and developed by 
Magendie into a consistent theory of the two classes ot 
ner"9B with their distinct functions ; and it was chiefly by 
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investigating the roots of the spinal nen'es, in experiments 
upon frogs, that Johannes Miillei* arrived at his accurate 
conelusionB as to the functions of the spinal cord. While the 
greatest credit is due to Marshall Hall for originality in 
discovering and persistence in teaching the laws of reflex 
action which really form the hasis of our present knowledge 
of the uses of the nervous centres. We now know some- 
thing of the actual constitution of the nerves ; we know 
their relation to the brain, and the manner in which they 
bring impulses to and receive them from it ; we are 
acquainted with their reflex action, and with the powerful 
influence of the spinal cord ; and in the brain itself we 
know the situations of the cells and groups of cells which 
preside over many of our most important organic motions, 
Huch as breathing, swallowing, fee. At this point, investi- 
gation has been arrested in England by the fiat of the 
Secretary of State. But is it not obvious that without the 
knowledge already gained by this means, there could be 
no prospect at all of coping with the increasing nerve- 
maladies of our time ? It ia a knowledge still very incom- 
plete, hut which will continue to advance, if — but only if — ■ 
experiment is not obliged to stand still. 

Muscular action was attributed by Galen and his suc- 
cessors to the brain and spinal cord, " This is proved 
distinctly," he says, " by the fact that if you divide any of 
the nerves, or the spinal marrow itself, the part above tho 
incision and in continuity with the brain will still retain 
its powers; but the part below will he incapable of pro- 
-ducing either sense or motion." Glisaon was the first to 
dissent from this view; he applied tlie term irritability to a 
muscle as distinct from its nerve, and seems to have had an 
idea of reflex action. Haller, however, (who, like Ghsson, 
was an experimenter) explained the matter much more 
clearly. He taught us that every muscular fibre contracts 
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when irritated, and that it is thus distinguished from 
vegetable fibre, which has no such power. This is tlie 
cause of moscnlar motions after death, for the irritability 
remains for a certain time, so that the mnscles can be caused 
to contract This irritability of the muscular fibre is inde- 
pendent of the nerves, and cannot be referred to any other 
. power ; its origin is quite unknown to us. Its effect3,howevcr, 
are not ; and they form one of the principal data of surgery. 
We have now gone in order through six of the principal 
hranches of physiology, and we have found that in each the 
most important discoveries have been made by means of 
experiment, and that to it we owe the accuracy and cei-tainty 
of whatever knowledge we possess. It is impossible to lay 
too much stress upon this point, for it is the stronghold of 
the case. Those who defend physiological experiment as 
An absolute necessity to medicine do so — not because this or 
that drug has been discovered by its moans, this or that 
operation perfected through its practice. They defend it, 
because without it medicine is based upon ignorance, and 
«very doctor is a charlatan, patching at a wonderful 
I .mechanism of which he knows nothing. They defend it, \ 
p tecause it is the foundation upon which physiology as a I 
ce stands.* The pseudo-sciences rest upon theorizing, \ 
I ^ess-work, and empiricism; a. true science rests upon \ 
I experiment. If physiology be deprived of this necessary / 

"foundation, it will be degraded through no fault of its dis- 

»«iples; it will not fall to pieces, because that which has 

1 l)een won cannot be taken away, but it will be unable to 

I encroach any further upon the morass of hiunan ignorance, 

plecause forbidden to lay a firm footing for its advancing 

tread. But, after all, interests differ. There are some who 

do not much care for that morass to be invaded. " Quand on 

veut dessScher un inarai8,on ne fait pas voterles grenouiile3."-|- 

* See Appendii C. 
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THE RELATION OF MEDICINE TO EXPERIMENT. 



The subject a cumplicated one — An amputation in old times — An ampU' 
tation at the present day^Faoial nen'e*— Artificial respiration — 
Tranafusion of blood — Orthopiedic surgery — Internal operations — 
Chassaignac's ^caseiir — Removal of one kidney— Removal of larynx , 
— " Animal grafting" — Btudy of the proceaaea of disease — Tasting oC J 
drugs — Preventive medicine— Other benefits of esperiment. m 

The facta given in the preceding chapter form by far the ' 
strongest proof of the value o£ experiment upon living 
animab ; because tliey tthow the part that it has taken in 
building up — and therefore the part that it is hkely to take 
in perfecting — the science of physiology, upon which all 
true medicine is based.* 

* " Rational therapeutics must grow out of physiological knowledge, 
aa surely aa a plant is the outgrowth of its routa. Aa the remote root- 
lots are the exact ports which are all-important for the nutrition of 
the plant, ao experiment feeds physiology, and thereby nourishes tti»' 
art of medical practice. It would appear silly to ask to what rootlet 
any single fruit or fiowor on a widely-spreading tree owed its eiistenoa 
or nutrition ; and so it is idle to expect that each, or even any, thera- 
peutic ^ent or method of diagnosis should be traced to the deiinits 
experimental discoveries that may have led to its adoption or use, 
the branches of our medical tree spread wider and wider, and its dia- 
gnostic flowers and therapeutic fruits become more and more nume 
we find that its physiological roots go deeper and deeper in search of 
pabulum, and the experimental rootlets become still further ran 
from the mora obviously uaeful and prolific part of the plant." — Arri*^ 
and Gale Lectures, III., Lancet, August 5th, 1882, p. 175. 
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In such an inquiry, it waa not very difficult to know 
■when we had found what we were seeking for. Discoverers 
have usually given clear accounts of what they leamt, and 
how they leai*nt it ; and a fact in physiology can he proved, 
tested, and verified, as thoroughly as one in chemistrj-. 
Either the lacteals do or do not empty themselves into the 
thoracic duct ; either the efferent nen-e will convey motor 
impulses, or it will not. There may be a mistake about such 
matters, but there can be no uncertainty. When the truth 
Tias once been found out, it is not likely to be questioned 
again; and so it is comparatively easy to reckon up the debt 
of physiology to experiment. 

The matter is not at all so simple when we come to 
practical medicine. Here, experiment is only one out o£ 
many factors which have combined to produce a certain 
result ; and if any one chooses to believe that the result 
would have been produced equally well without experiment, 
it is impossible to convince him. The fact remains, that it 
was attained with it. It is- true that in physiological dis- 
coveries also, other processes are used besides experimen- 
tation ; hut it is comparatively easy to assign to each its 
^stinct share. But when the fatts thus gained come to he 
used for the actual practical treatment of sick and suffering 
human beings, no two of whom are exactly alike, they have 
to be so cautiously applied, one deduction has to be so 
qualified by another, individual peculiarities have to be 
so carefully studied and allowed for, with the constant 
possibility of some unknown disturbing cause upsetting all 
■calculations, that when success has been attained, it is very 
hard to say to what it has been due. It would not be 
strange, therefore, if nothing positive could be said under 
ibis heading about experiments on living animals, except 
that whatever increased physiological knowledge must 
improve medical practice. If this were ail, it would not he 
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a confession of defeat. Suppose that no astronomer were 
to be allowed to use a sextant, until he could quote some 
iliscovery made hy its means alone ; or that all thermo- 
meters were to be banished from lahoraitories, unless it could 
be shown that whatever we know about heat had been 
learnt from thermometers and nothing else ! So with 
experiment in medicine. It is not the sole instrument of 
discovery, nor perhaps the most important ; hut it is an 
extremely useful instrument,* and in its own place indis- 
pensable. Much of its work cannot be disentangled 
from the general results, and put down to its separate 
account, but we are not altogether unable to trace its 
action, and we shall now see what advances in practical 
medicine can be distinctly ascribed to it. 

At every step in an important surgical operation, we arc 
reminded of the discoveries catalogued in tlie last chapter, 
and of others flowing out of them.-f- Perhaps it will be 
well to quote Ambrose Park's description of operations in 
his time, in order to help us to appreciate our privileges. 
" I observed my masters, whose method I intended to 
follow, who thought themselves singularly well appointed 
to stanch a flux of blood, when they were furnished with 
various store of hot irons and caustic medicines, which they 
would use to the dismembered part, now one, then another, 
as they themselves thought meet. Which thing cannot he 
spoken or hut thought upon without great horror, much 
less acted. For this kind of remedy could not but bring 
great and tormenting pain to the patient, seeing .such fresh 
wounds made in the quick and sound flesh are endured 
with exquisite sense. . , . And verily, of such aa were 

* See reBoIutiona of the Modical Congress, held in London in 1881, 
and of the British Medical Association of sajne jettr. Appendix C.,. 
HIT 4 and 7. 

+ For answers to objectious to this line of argument, see Appendix. 
E., IT 2, a. 
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bnmt, the third part scarce ever recovered, and that with 
much ado, for that combust wounds with difficulty come 
to cicatrization ; for by this burning are caused cniel 
pains, whence a fever, convulsion, and oft-times other 
accidents worse than these. Add hereunto, that when 
the eschar (scale) fell away, oft-times a new hsemon-hage 
ensued, for stanching whereof they were forced to use 

other caustic and burning instruments. 

Through which occasion the bones were laid bare, whence 
many were forced, for the remainder of their wretched 
life, to carry about an ulcer upou that part which was 
dismembered ; which also took away the opportunity of 
fitting or putting to an artificial leg or arm, instead of 
that which was taken off." 

Compare with this hideous description the processes of a 
modem amputation. The patient is probably made uncon- 
scious by chloroform, which was studied by Simpson in 
experiments upon the lower animals* as well as on himself 
and other men. Some other ansesthetic may, however, be 
used J or, perhaps, some peculiarity in the patient's consti- 
tution may make it dangerous to render him insensible. In 
this case pain may be saved by the sub-cutaneous injection 
of morphia.-f- studied by Dr. Alexander Wood and the late 
Mr. Rynd (of Dublin) upon sporting dogs, and by a com- 
mittee of the Medical and Chinirgical Society! upon 
other animals. The next step is to empty the limb of 
' blood. Experiment has shown that the blood-vessels have 
a power of contracting ; and they do contract when the 
pressure is reduced from any cause, such as raising the 

* Report of Boyal Commission, p. ziii. 

+ " Sub-cutaneoUB injocUon was used in the laboratory tor yoare 
before it was applied in practice." — Msmoraaidium of Facts, <£c. , pub- 
lished by tlie Association for the Advancemant of Mediciue by Re- 
aonrch, p. 11. 

J Medico-Chirurgical Trai^mctions, toL B1, p. 109, 
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limb. The sui'geon, therefore, holds it up for a time, and 
it becomes comparatively blcKwUess. Espcrinients made by 
Brown- S^quard and others having taught him how long 
the tissues can be left completely deprived of blood without 
risk of mortiii cation, he next ventures to ftpp'y Esmarch'a 
elastic bandage, and almost completely empties the limb of 
the vital fluid. 

The cutting being accomplished, the injured arteries are 
firmly tied before any bleeding occurs, in a fashion which 
is the result of long discussions and many experiments.* 
Although the ligature itself is of very old date (definite 
accounts of it being found in the writings of the Arabians 
of the tenth and twelfth centuries), yet the right manner of 
applying it was only an-ived at by slow decrees. Up to 
the beginning of the last century, the nerves used commonly 
to be tied in, together with the vessels, causing frightful 
suffering, and frequent death from tetanus. Going, then, 
into the other extreme, tha ligatures used were wide, and 
they were loosely tied over corks, &c., so as not to injure 
the coats of the artery ; but they failed to stop the bleeding. 
The experiments of Dr. John Thomson, of Edinburgh, and 
of Dr. Jones, who followed him, proved that the best method 
was to tie the artery extremely tightly, which caused the 
blood within to coagulate, and depo.^t a clot of solid matter 
that acted as a stopper to close the opening. As the operator 
is familiar with the action of the absorbent vessels (dis- 
covered by experiment, as related in Chap. VI.), he will 
use a catgut ligature, which will not need to be pulled away 
when the wound is healing,-)- but can be left where it la to 



* See Appejidii E., 1 2. i. 

t It is difficult for any one without experience to tealizo the annoy- 
ance of the old ligatures. Imagine three or four different etrin^s 
hanging nut of one wound for moitths, aometiiaei for jearB, m occurred 
in tlie oiiae of Lord Nelson 1 
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be gradaally absorbed. And adopting Professor Lister's 
aseptic mode of treatment (chiefly based upon experiment), 
his ligature — as well as the dressings which he will sub- 
sequentlj' use — will be carbolized,* 

The amputation itself takes place, perhaps without the 
shedding ot a drop of blood, certainly without the least 
danger of hemorrhage. Deaths from this cause — once the 
suj^eon's t<!rror — are now almost unheard of. The wound 
(kept perfectly dean, and free from all causes of irritation) 
beals naturally and healthily, with very little pain, — if the 
aseptic method be employed, with none. There is no fever, 
no formation ot matter, no fear of bleeding coming on from 
the ends of the cut vessels ; and the restorative forces of 
Kature have full play. 

" Look on that picture and on this," and remember that 
at every step experiment has been the guide from worse 
to better. Tlie brilliant discovery of Lister was led up to 
by the experimental researches into womid-fcver carried 
on by Lee, Bennett, Pasteur, Colin, Toussaint, Weber, 
Breuer and Chroback, and Koch. They investigated and 
experimented, finding out gradually what the fever was 
tiot, and what did not cause it ; then what it was, and what 
did cause it; and thus they prepai'ed the field for the 
original genius that struck out the method of prevention. 
And if any be inclined to object that hundreds of animals 
were sacrificed in the process of discovery, let him think of 
the thousands of men who have been sacrificed for want of 
it, and who would in all future ages — as long aa man is 
liable to disease or injury, and particularly so long as war 
lasts — have died miserably in festering hospitals of all the 
horrible varieties of simple or secondary wound-fever, and 
the other consequences of wound-infection. The perfecting 
of this mode of treatment has now been forbidden by the 
• See Appendijt, E., H 2, 7. 
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Home Secretary ; but enough had been done before the 
reign of " Zoophilism " in England to secure a great saving 
in human hfe, and the good work is being carried on in 
other countries. 

Until within the present century, surgeons used to divide 
one of the nerves of the face (the poriio dura of the seventh 
pair), in hopes of curing neuralgia. But as the nerve had 
nothing whatever to do with sensation, the only result was 
to destroy motion in that side of the face. The experiments 
which revealed the true functions of the ner\'e, at last put 
an end to this piece of stupidity. This same nerve often 
loses its power of aetion from one of many various causes 
affecting different portions of it ; and the treatment must he 
different aecording to the part affected. This can only be 
discovered from indications, the meaning of which has been 
learnt from vivisections, in combination, of course, with 
anatomy. 

If a man has fallen into the water, and become insensible 
before he is taken out, — or fallen dovro an old well, or in 
any other way has had his blood poisoned with carbonic 
acid gas (which we call being suffocated), the best means to 
restore him is artificial respiration. But here we are again 
indehted to experiment on living animal,? ; for this method 
was used upon them by Vesalius, Hooke, Lower, and 
others, long before it was applied to the resuscitation of 
human beings. 

Suppose, however, that he has been suffocated by the 
fumes of charcoal ; if the mischief lias gone far, artificial 
respiration will not bring him round. We may go on 
tiying it until all hope is lost, if we do not know whiit 
Claude Bernard's experiments have proved, — that the car- 
bonic oxide gas given off by burning charcoal makes a more 
stable compound with the colouring matter of tlie blood, 
which prevents it henceforward from uniting with oxygen. 
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So that it is useless to pump in supplies of fresh air ; the 
only thing to be done is to get rid at once of the spoiled 
blood, and replace it with new. This can be done by trans- 
fusion, or injecting enough blomi from a healthy person to 
keep the system alive until it can produce more for itself. 
In the same way, when life is all but lost from hemorrhage, 
it can be recalled by a fresh supply of the vital fluid. It is 
only from repeated and careful experiments that surgeons 
have leamt how to perform this operation with success. It 
is never done except as a last resource, when everj-thing 
else has failed ; and so far has saved more than half the 
cases in which it has been attempted.* 

Great improvements in orthopsedic snidery are due to 
the physiological investigations of Stromeyer, Von Ammon, 
Eouvier, Gu^rin, and others, in the present centurj'. 

Tenotomy (or the surgery of tendons) has only been 
carried on in a scientific manner and with successful results 
since the subcutaneous method of performing the operation 
was perfected, and the repair of tendons investigated on 
the lower animals by the same esperimenter3.-f- 

The possibility of operating with the knife upon the 
stomach and intestines was only proved by experiments 
upon animals, especially by the ea.sy establishment of 
gastric fistulie in dogs. In the same manner, the methods 
o£ operation were studied ; and, consequently, diseases 
which were formerly considered hopeless are now brought 
within reach of amelioration or cure.J 

It sometimes happens that tumours are situated either 
where they cannot be reached by the knife, or where the 
hajmorrhage when they are removed cannot be arrested. 
In such a case, nothing could be done for the patient until 
the invention of M. Chas.'faignac's ^craaeur, on instrument 
• See Appendix E., H 2, t. 
t See Appendix E., t 2, i,. 
X HMdenhain, loc. cit., p. 37. 
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which slowly tears through the tissue instead of cutting it 
In this way, there is almost no bleeding, and the operation 
■can he performed with safety. It was necessary, however, 
that he should test his instrument before using it on human 
beings ; and he satisfied himself of its value and safety by 
experiments upon dogs, instead of upon hospital patients. 

No one would have supposed that a creature could live 
in perfect health with only one kidney, when Nature has 
supplied it with two, until the fa^t had been proved upon 
dogs. This knowledge has emboldened surgeons to attempt 
the operation of removal in human cases ; it has now 
frequently been perfonned, and repeatedly been successful, 
where all other means of prolonging life or making it 
bearable had failed. 

Billroth, the celebrated Vienna surgeon, had a patient 
who was threatened with sudden death from malignant 
^lisease of the laiynx. The only hope that he could see 
lay in ramoving the entire organ ; but the operation had 
never been performed before, and he could not venture 
to attempt it for the first time upon a man. His assistant, 
■Czemy, however, performed it successfully upon several 
-dogs ; and by using his experience, Billroth was able to 
save his patient's life. The man recovered, and with an 
artificial larynx was able to Lreathe, and even to speak in a 
whisper.* 

In some very bad cases of injury to the skin, especially 
from extensive bums or scalds, when it has been completely 
destroyed over a large surface— the patient would die of 
exhaustion, before the cuticle could renew itself by the slow 
process of growth from the edges inwards. But in con- 
sequence of experiments in animal grafting (as it is called), 
■pieces of cuticle can now be removed from other parts of 
the body and planted on the denuded surface, where they 
* Eeidenhain, loc. ciL, p. 39. 



will, as it were, take root from, and cover it over. On 
a aiinilar principle artiBcial noses are made, and a 
hideous disfigurement is changed into a very tolerable 

ugliness. 

These are some of the most distinctly quotable cases in 
which improvements in treatment can be directly traced to 
experiments upon living animals. But as improved treat- 
ment must almost necessarily follow upon increased know- 
ledge of the disease, those series of experiments which have 
taught us more of the procc-wes of illness find their place 
in this chapter. So many ilifierent experimentei-s have 
contributed to tlie advancement of this department of 
pathology that it would be impossible to name all and 
invidious to name some, — especially as a discovery has of ti'n 
resulted from the work of ono man combined with that of 
another, and cannot justly be assigned to any individual. 
It will be best simply to mention some of the most valuable 
additions to our knowledge of this subject which we owe 
to experiment upon living animals. 

In few departments of medicine ia there a greater advance 
to look back upon, and to look forward to — than in the 
treatment of fever. An accurate knowledge of the manner 
in which it kills its victims is being attaincil by means of 
experiments upon animals,* and there is eveiy reason to 

* These are the celebmted "baking olive" experiments. Ttie term is 
an eapeciol favourite, being a peculiarly unpluasiuit one,iuid it would also 
convej to most minds the false tiiiprsitBion that the animals are put into 
a hot oven. The fact is that the temperature uf tlieir blood is gradually 
raised b; heat, until thef die, — exactly as our blood would bu nised by 
fever, until we died. The symptoms are the quickoniu); of the breathing 
and the pulse, and then the gasping and panting witli which the watchun 
by sick-beds are only too painfully familiar, but which cannot bo do- 
scribed as acute suffering. Finally, the animal falls into convulsions, 
vlitit it becomes iincoiuciaiu, and any sound which it may make denotes 
no pain. The process now usually lasts for about two hours, Bernard, 
in these experiments, used two pigeons, two guiiiua-pigs, Ibss than 
twenty rabbits, and six dogs. (Sir William Quil iu NiiuUtiith (.'tnlltr 
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(ixpect that tliia knowledge will also supply the means of 
saving tliem. 

There are two forma of dropsy, one arising from dm- 
order of the nervous system, and the other from derange- 
ment of the secretions. Until experiments upon the 
mechanism of the circulation, and the effects of the nervous 
system on it, enabled physicians to distinguish hetween 
the two, they used to be treated alilte, often with fatal 
results. 

Apoplexy is often caused by a clot which has formed in 
the blood, and stops up one of the vessels of the brain, thus 
preventing that part from obtaining its usual nourishment 
of blood. Before this was understood, an apoplectic patient 
used to be bled, and robbed of a quantity of the very blood 
for which his brain was starving. Experiments on the effect 
of plugging arteries (embolism) made this clear, and ex- 
plained other obscure cases of sudden death r and apoplexy 
is now treated in a more rational and successful manner. 

Formerly, if a bone wa.^ found to be diseased, there was 
nothing to be done but to amputate the limb to which it 
belonged. But experiments on the mode of repair of frac- 
tured or injured bone, particularly those of Duhamel (1740), 
Sir Astley Cooper (1820), and Syme (1831),— have now led 
surgeons to content themselves with removing the diseased 
portion of bone, carefully leaving the membrane which 
surrounded it to produce (as it will in time) a tolerable 
substitute. In this way, a healthy hand may now be left 



for March, 1882, p. 4C0.) A madical opponent replies to this, that 
zymotic disease* cannot be cured by mcdicina, though they can bo pre- 
vented by hyjfiene. If they cannot be directly cured by medicine, they 
can certainly be alleviated iknd controlled by treatment ; and how can 
dither treatment or prevention be thoroughly carried out, except witli 
a thorough knowledge of the nature and causes of the disease in ques- 
tion! Are we to understand that he declines tu treat fever cases, 
considering thnt "drugs are impotent!" (See Appeudis E.) 
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at the extremity of an arm which has lost a piece of its 
bone, instead of an unsightly and comparatively useless 
stump. 

Redfem, Cohnheim, von Recklinghausen, and others have 
conducted experiments into the nature and origin of inflam- 
mation, by which knowledge has been gained that is of use 
ahnost at every turn in treatment. It is not necessary to 
dwell on the importance of understanding the moat wide- 
spread of all diseased symptoms, 

Another way in which experiments upon living creatures 
iiave contributed to improvements in treatment, is by the 
testing of various drugs, whose effects are tried upon the 
lower animals, in order to judge of their probable value or 
uselessness to man. It is quite true that positive conclu- 
sions cannot be drawn in this way. All drugs do not affect 
all animals alike, any more than they do all men. Rabbits 
can eat belladonna, and be none the worse for it ; while it 
is dangerous to give chloroform to dogs, though most men 
and women can take it safely. But these notable excep- 
tions are noted because they are exceptions : on the wliole, 
a substance which will poison a cat will not agree with a 
dog, and what will excite the heart of a frog is likely to 
do the same to a man. In short, the effect of a drug upon 
one of the lower animals furnishes a strong presumption— 
though not an infallible indication — of what its effect will 
be upon a human being. And in such a hazardous pro- 
ceeding as that of introducing a new substance into the 
complex human economy, it is surely necessary that there 
should be at least a strong presumption that it will do 
good, and not harm. But this could never he gained with- 
out experiment ; and by means of expenment it often has 
been gained, with the result of adding many new and 
valuable remedies to the phannacopceia. In this way cMoi'al 
hydrate was discovered ; and the fact that it has been 
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sometimes misused does not make it the less soothing and 
UHcEul when properly administered. The use of atropvn to 
check the flow of saliva wa.s thus Icamt, and great relief 
can now ho given to a moat distressing feature in some 
cases of paralysis and fracture of the skull. The manner 
in which belladonna, acts as a poison has heen shown by 
experiments ; and so also has it been proved that a sub- 
stance extracted from calabar bean is its antidote. The 
stimulating effects of strychnia upon the spinal cord were 
made out by Magendie's experiments ; by the same means 
it was tested for pi-actiee, and established as a valuable 
nerve tonic ; and by the same means also, Professor 
Haughton introduced nicotin as its antidote. Very little 
could be done for the agonizing disea.se called angina 
pectoris, until it was discovered that nitrite of amyl 
causes general relaxation of the blood-vessels, which in 
that complaint are believed to be in a state of spasm ; and 
it has proved a most valuable remedy. Every new drug 
introduced into the phannacopceia up to the passing of the 
"Cruelty to Animals "Act, 187fi, might in fact be added 
to the list ; but these are the most salient in.stances, and 
they will be valuable for the guidance of those person* 
who say they are determined not to avail themselves of the 
benefits of experiment. They now know a few of the 
remedies they should avoid, in case of meeting with un- 
toward accidents in the way of poisons and disea,ses ; and 
. it will perhaps be kinder to increase their chances of life by 
not mentioning more. 

Besides the efiect of experiment upon direct treatment, 
it has had an important influence upon preventive medicine. 
The investigations which have taught us the origin and 
proces.ses of many diseases, both of animals and man — 
though they may not have supplied modes of cure — have 
erected finger-posts pointing out what to avoid, and what 
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sources oE disease to eliminate ; and, though it is a good 
thing to know how to cure a disease when you have got it, 
it is a much better thing to know how to keep from getting 
it. Titus, it is of great importance to have learnt from ex- 
periment that cholera is chiefly communicated by drinking 
water, and that consumption is infective. The aseptic 
treatment already reteiTed to is based upon researches of 
this class, and so is the method of preventive inoculation. 
ThLs has been greatly ridiculed by writers who have 
affected to suppose that al! sorts of disgusting diseases were 
to be given to animals and men, in order to prevent their 
catching them ! Any treatment can be reduced to an 
absurdity, if it is supposed to be used without common 
sense or discretion; but sharp weapons are for skilled 
hands. Preventive inoculation would only be used where 
there was sufficient danger of contracting the actual disease 
to make it worth while to produce the milder type. In 
Bmall-pox such a danger is constant ; in animal epidemics, 
and probably some human maladies, the occasions for using 
this preventive arise from time to time, as a wave of 
infection swells towards us. By this and other means the 
sources of silkworm disease, small-pox of sheep, cattle 
plague, splenic fever, farcy, glanders, and anthrax (both 
among sheep and men), can now be grappled with, and 
degrees of success attained, varying from perfect immunity 
to useful alleviations.* All the progress hitherto made in 
this direction is, of course, due to experiments upon animals 
of the class concerned ; all the progress to be made in future 
depends upon whether these experiments are continued or 
stopped. 

The part of experiment in the progress of medicine is not 
conBned to such results as can be catalogued. At every 
turn it controls observations, corrects deductions, verifies 
* See Appendix C. Section IL 
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discoveries, tests improveinents, suggests mquiries. always 
(as Professor Sharpey so well said before the Eoyal Com- 
mission) " putting a lamp in the hand of the physician." 
This lamp has been turned down rather low in England, 
but it still bums. Will the world be the better if it is 
altogether extinguished, and the task of shedding light 
upon the onward path of medicine left to the torch-hearers 
of other countries ? For it is inevitable that — if the present 
anti-experimental agitation should prove successful — its 
history must tend to force all physiologists into identifying 
tenderness to animals with unscientific sentimentalism, and 
unreasoning disregard of the sufferings of men. And that 
injury to their finer feelings which is now supposed to have 
resulted from the free exercise of their profession, must in 
truth come to pa.ss in some meajjuce from its enslavement 
in England. 
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General state of the law— Martin's Act — No English phyaiologiat pro- 
secuted undor it — The " Hand-book to the PhyBiologicQl Laboratory" 
— The Norwich experiment — Appointment of tlie Eoynl Ooiu- 
misBion^Ita conclusions from the evideneo — Reoommendiitioiia— 
The Act of 1876 — Its principal provisions — Defects — Autocracy of 
the Home Secretary — Mode of proceeding under the Aot^-Action of 
the Home Secretary — Bill for the Total Abolition of Vivisection — 
Desirable modifications in the working of the Act — Kespousibility 
to be left to the signntories — Oertiflcates unneoossary for inocu- 
lations — Licenees held by medical instructors to hold good for thuir 
term of office — What is abstractly desirable. 

Evert one may not be acquainteil with the esact state 
■of the law at present, as regards cruelty to animals, and 
scientific experiments. It is very curious and interesting, 
and has the great merit of being peculiarly British, That 

I is to say, it is not trammelled by any principle previously 
laid down, or hindered by any consideration of reasoning or 
consistency. To found a new law upon a distinct principle, 
from which its enactments develop logically, has a Cpu- 
tinental Savour about it displeasing to tlie national mind, 
and reminds us in some way of centi-alization. We prefer 
to make a fresh regulation every now and then, when it 
occurs to us, or when somebody makeu a fuss, and it is 
necessary to do something. In this way a state of things 
has come about, in which it is penal to use domestic anJniah 
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in any way cruelly, but in which any one may torture wild 
creatures in whatever fashion ho likes, profiled it be not 
for Bcientijic purposes; while any invertebrate animal is 
given up to whatever any one chooses to inflict, for any or 
no reason. The older law against cruelty to animals, com- 
monly known as Martin's Act, applies only to those which 
we call domestic. It did not therefore need the Act of 1876 
to protect horses, assea, and mules, cats and dogs, from 
cruelty ; while, now that it has been passed, an otter may 
be killed by inches to amuso a crowd of men, or boys may 
roast a rabbit to death for fun ; but if there be a serious 
scientific reason for giving pain to a rat, the operator is a 
criminal, unless he is shielded by a fence of licenses and cer- 
tificates. Thus, Mary Ann, the housemaid, may kill all the 
mice in the house with the horrible poison of phosphorus, 
and no one will interfere with her ; hut if Mary Ann's 
master, the surgeon, injects snake-poison into one of them 
in hopes of discovering an antidote for it, he becomes liable 
to a £50 fine. And if Mary Ann, being tender-hearted, and 
disliking smells behind the wainscoting, has recourse to live 
traps, and is then puzzled to know how to dispose of her 
prey, she may give it to the stable-boy to amuse his terrier 
with, but she must not give it to the surgeon to experiment 
on. Nothing makes it criminal to give pain to a wild 
animal, except having sufficient justification. In a new 
sense, qui a'excuse a'acaise. Briefly, the case stands thus : 
You must have a good reason for hui'ting a tame creature ; 
you must not have a good reason for hurting a wild 
creature ; and you need have no reason at all for hurting 
on invertebrate creature. 

Before physiologists and invertebrates had been thus 
unfavourably distinguished from their fellow creatures, 
Martin's Act was the only law upon this subject ; hut it was 
amply sufficient to protect domestic animals from anything 
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that could be really called cruelty. The Eoyal Society for 
the Prevention of Cruelty to Animals exists for the very 
purpose of prosecuting such acts. As we find it later on 
proposing legislation for the purpose of restricting expo- 
i-iment, we naturally expect to find that it first exhausted 
the powers of the existing law. We expect to learn that 
its numerous prosecutions against those who "tortured" 
■cats and dogs failed to repress the odious practice, either 
because it was so widespread as to be irrepressible, or 
because the sentences which could be imposed under 
Martin's Act were not sufficiently severe. But it ia not so. 
We look vainly for the prosecutions, vainly for the sen- 
tences, most vainly of all for the evidence of " tortures" 
needlessly inflicted by any English physiologist. The 
S. P. C. A, itself tells us* that they have employed " the 
surveillance of detectives, and vigorously pursued the 
prosecution of offenders ;" but we learn from the same 
Authority that " the only prosecution ever instituted against 
vivisectors under a penal statute [was] the celebrated 
Norwich proceedings." After all, detectives and vigour are 
not all that is needed for an action at law ; there must also 
be something to he detected. Up to the sitting of the 
Royal Commission in 1875, evidence had not been forth- 
coming to bring a charge of cruelty to animals home to 
any English phj-siologist. The Society attributes this to the 
difficulty of obtaining entrance to laboratories, or evidence 
■of what goes on there. But the laboratories at Wefitminater 
Hospital, St Bartholomew's Hospital, Guy's Hospital, the 
Brown Institution, and St. George's Hospital, were opened 
to its agents when they applied for admission (a privilege 
of which they seem only to have availed themselves in two 
cases out of the five) ; and considering the large number of 

* Vivmetitni, Introduction, p. 5. Published for the Rajal Sootetf 
iar the Prevention of Cruelty to AnimaU, 
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students and servants who must be privy to whatever 
horrors are supposed to go on in other laboratories, it is 
incredible that no evidence could have been forthcoming in 
any single case, if cruelty had really been practised to an 
extent calling for special legislation. Whatever explanation 
may be put forward, those are the plaio facts — that the 
Society never instituted a prosecution for cruelty to animals 
against one of the English physiologists, and that — both 
in the temperate statement above quoted, and in the 
evidence before the Boyal Commission of the Secretary, 
Mr. Colam (already referred to) — it was admitted tliat, as a 
general rule, they used ancesthetics wherever possible con- 
sistently with the experiment, and could not be convicted 
of a single ease of wanton cruelty. 

Matters stood thus previous to the meeting of the British 
Medical Association at Norwich in 1874. Considerable 
feeling had been excited in the lay public by a work 
written by Drs. J. Burden Sanderson and Michael Foster, 
entitled "Handbook to the Pliysiologieal Laboratory," and 
published in 1871. This book was intended for "beginners" 
in experimental physiology (who must necessarily be 
advanced students in the ordinary science of medicine) ; ib 
was meant to be used under supervision in a regular labo- 
ratory ; tlie use of onceatheties was taken for granted, just 
as it would be in a book on operative sui-gery ; and descrip- 
tions were inserted of experiments which had been made, 
but which it would not be necessary to repeat. Wben such 
a work was read by excited and sensitive lay men and 
women, ignorant of qualifications which would be obvious 
to the people for whom it was intended — they leaped 
to the conclusion that raw medical students were being^ 
encouraged to repeat for their pleasure every experiment; 
that had ever yielded results, careless whether the subject* 
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were conscious or nnconscioua of pain. Thia misconception 
did a. gi'eat deal to raise the temperature of popular feeiing. 
At thia time, then, an " An ti -Vivisection" agitation wa.s in 
the air, but it had not gathered to a point ; the vigilant 
S, P. C. A had its detectives at work, but had detected 
nothing ; and physiologists were going on with their busi- 
ness, unlicensed and imlibcUcd. Then occurred the Norwich 
incident, when Dr. Magnan injected absinthe into the veins 
of one dog, with the eifect of producing epileptic convul- 
sions, — and alcohol into those of another, with the effect of 
making it drunk. The object was to show the diiferent 
action of the two drugs, in order to enable doctors to 
diagnose their use, and to show tlie dangers of absinthe 
drinking. The S. P. C. A now instituted their first pro- 
secution, but it was not a successful one. Dr. Magnan 
was beyond the juri.sdiction of English courts, and the 
English doctors who were arraigned with him could not bo 
proved to have taken any part in the experiment. The 
pubhc mind, however, was highly excited ; and the j^tation, 
which had been simmering, rose, and boiled over into the 
newspapers. Letters appeared, describing proceedings in 
foreign laboratories, in which the experiments were dwelt 
upon in painful detail, and nothing was said about their 
objects, which were probably not known to the writers. 
And it was concluded that everj-thing which had been done 
in Florence or Paris was, or would be, repeated in London, 
because one dog had been made epileptic and anotlier drunk, 
in the presence of a body of scientific men. 

Many pci-sons who thoroughly appreciated the value of 
experiment upon living animals, yet felt that it was a 
practice liable to abuse, and needing to be guarded by 
certain restrictions ; the medical profession, as a whole, had 
a clear conscience, and courted investigation ; and therefore 
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no opposition was made to the appointment of a Royal 
Commission to inquire into the matter. This Commission 
was appointed in June 1875, and reported on January 8, 
1876. It consisted of Viscount Cardwell, Baron Winmar- 
leigh, the Right Honourable W. E, Forster, Sir John Burgess 
Karslake, Pi'ofessor Huxley, Mr, Erichsen, and Mr. Hutton 
(editor of the Spectator). After having examined a large 
number of medical and other witnesaes, and received all the 
evidence that was laid before them by the Societies for the 
Prevention of Cruelty to Animals, and the Total Abolition 
of Vivisection, the Commission arrived at the following 
conclusions : 

The number of persons systematically engaged in the 
performance of experiments upon living animals did not 
exceed 15 or 20. (Report, page viii.) A general senti- 
ment of humanity on this subject appeared to pervade all 
classes in this country, not excepting medical students, 
physiologists, and scientific men in general. (Ibid., p. x.) 
The evidence of medical instructors was unanimous to the 
effect that students would not tolerate the performance of 
cruel demonstrations before them.* It would require a 
voluminous treatise to exhibit in a consecutive statement 
the benefits that medicine and surgery have derived from 
the discoveries of the circulation of the blood, the lacteal 
and lymphatic system of vessels, and the compound function 
of the spinal nerves, made by experiments on iiviog animaJa. 
(Ibid., p. xiii.) "It is not possible for us to recommend 
that the Indian Government should be prohibited from 
pursuing its endeavours [by experiment] to discover aa 
antidote for snake-bites ; or that, without such an effort, 
your Majesty's Indian subjects should be left to perish in 
large numbers annually from the effects of these poisons ; 
nor can we say that new medicinal agents ought, in the 
• See Ajipendii A, 1% 7 and 8. 
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first instance, to be tried upon man, when the risk to 
human life might have been prevented by a previous trial 
on Mi iTiiw lg We cannot recommend that criminals like 
Palmer should be permitted to escape, or persona sus- 
pected be deprived of the means of establishing their 
innocence." (Ihid., p. xiv.) "We cannot recommend the 
total prohibition of esperiments of [the inocolatory] class." 
(Ibid. p. XV.) 

In short, to quote Lord Sherbrooke (then the Right Hon. 
Robert Lowe), "the Commission entirely acquitted English 
physiologists of the charge of cruelty. Thej' pronounced 
a well-merited eulogium on the humanity of the medical 
profession in England. They pointed out that medical 
students were extremely sensitive to the infliction of pain 
upon animals, and that the feeling of the public at large 
was penetrated by the same sentiment. They then pro- 
ceeded to consider to what restrictions they should subject 
the humane and excellent persons in whose favour they had 
so decidedly reported. Their proceeding was very singular. 
They acquitted the accused, and sentenced them to be under 
the surveillance of the police for life."* 

When the Commission arrived at the practical part of 
their report, they declared it to be impossible to abolish all 
experiments on living animals, impossible to limit it to the 
"immediate application of an expected discovery to some 
prophylactic or therapeutic end," and undesirable to forbid 
all such demonstrations to students. But they advised that 
the latter should only be exhibited with anesthetics (in which 
they only repeated a resolution passed by the Physiological 
section of the British Association in 1871, t and approved 
by the leading scientific and medical men of the day) ; and 
their chief recommendation was that the whole matter of 

* Cimfemporarij Eerkic, October, 1876. 
t See Appendix A, H 9. 
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making experiments upon living animals should be placed 
under the control of the Secretary of State, who should 
have power to grant and withdraw licenses for their per- 
formance. The holders of licenses should be bound by 
conditions, the breach of which should render the license 
liable to forfeiture ; and the general scope of these con- 
ditions should be " to ensure that suffering should never be 
inflicted in any case in which it could bo avoided, and 
should be reduced to a minimum where it could not be 
altogether avoided. In the administration of the system 
generally, the responsible minister would of course be 
guided by the opinion of advisers of competent knowlodgo 
and experience, selected by himself, whose names should 
he made known to the profession and the public. The 
appointment of an inspector or inspectors will be necessary, 
(who) must be persons of such character and position as 
to command the confidence of the public no less than that 
of men of science. The holder of a license, when he receives 
notice that the Secretary of State intends to withdraw it 
during the period for which it has been granted, should 
be at liberty to demand a public enquiry," and if successful, 
might be allowed " the reasonable costs of his defence." 
(^Report, pp. xxii, and xsiii.)* 

Mr. Hutton, who takes a prominent part in opposing 
experiments on living animals, and who throughout 
the inquiry acted as examining counsel for the "Anti- 
Vivisectionists," appended to this report one of his own, in 
which he urged that dogs and cats should be altogether 
exempted from experiment of this kind. But as ho 
expressed no dissent from the principles of the joint report, 
which he signed, it appears that — however strongly pre- 
judiced an intelhgent person may be on the anti-scientific 
side of the question — he finds it impossible (when brought 
* See Appendix F, H 2. 



LEGISLATION : PAST, PIIE3ENT, AND POSSIBLE. 



91 



face to face with the evidence) to deny the necessity of 
erach experiments to physiology, medicine, and surgery, or 
to recommend its total abolition. 

In the course of the same year (1S76), an Act was passed 
through Pai'Iiament, based upon the report of the Cominia- 
sion, hut departing from it in some important particulars. 
The following is a summary of its principal provisions. 

§ 2. A person shall not perform or take part in perform- 
ing on a living animal any experiment calculated to give 
pain, except subject to the restrictions imposed by this Act; 
under a penalty not exceeding £50 for the first offence, and 
for the second, or any subsequent offence, a penalty not 
exceeding £100, or imprisonment for a period not exceeding 
three months. § 3. A pennissible experiment "must be 
performed with a view to the advancement by new dis- 
covery of physiological knowledge, or of knowledge which 
will be useful for saving or prolonging life or alleviating 
suffering," by a person holding such a licence as is subse- 
quently prescribed. The animal must during the whole 
of the experiment be under some antesthetic of sufficient 
power to prevent its feeling pain ; and if the pain is likely 
to continue after the effect of the anesthetic has ceased, or 
if any serious injury has been inflicted upon the animal, it 
must be killed bef oi-e it recovers from the influence of the 
ausesthetie. The experiment shall not be performed aa an 
illustration of lectures in medical schools, hospitals, colleges, 
or elsewhere, or for the purpose of attaining manual skill 
The following exceptions are made : Experiments may be 
performed as illustrations to lectures, if anesthetics are 
used, and if a certificate, as subsequently described, be given 
that the proposed experiments are absolutely necessary for 
the due instruction of the persona to whom such lectures 
are delivered — ^with a view to their acquiring physiological 
knowledge, or knowledge which will be useful to them for 
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saving or prolonging life, or alleviating suffering; anies- 
thetica — in experiments for purposes of diseo^'ery — may be 
dispensed with under a certificate that their use would 
frustrate the purposes of the experiment ; the animal need 
not be killed before recovery from the amesthetic, if it is 
certified that its death would frustrate the object of the 
experiment, provided it be killed as soon as such object 
has been attained ;* and experiments may he performed in 
order to test a previous discovery alleged to have been 
made for the advancement of physiological knowledge, &c., 
under certificate that such testing is absolutely necessary 
for the advancement of such knowledge. § i. Curare is not 
recognized as an anassthetic. § 5. Painful experiments are 
not to be perfonned upon horses, asses, or mules — or upon 
■dogs or cats without ansesthetics — except with a special 
■certificate that no other animal is suitable and available for 
the experiment. § 6. All exhibitions of experiments to the 
general public are illegal, and subject any ono taking any 
part in promoting them to a penalty. § 7. All experiments 
performed for the purpose of instruction shall be carried out 
in a registered place; and the Secretary of State, when 
■granting the license for any experiment, may insert in the 
license a provision that it shall be performed in a registered 
place. § 8. The Secretary of State may grant this license to 
"any person whom he may think qualified," " for such time 
as he may think fit "; and it may be revoked by him on his 
being satisfied that such license ought to be revoked. There 
may be annexed to such license any conditions which the 
.Secretary of State may think expedient for the purpose of 
better carrying into effect the objects of this Act, but not 



* If the object of the experiment were to atudy a mode of treatment 
for goina disease, or the best method of performing some operation, — 
the aniiiinl would (accordmg t3 thia section) have to be killed aa Booa 
■as it waa obviously recovering. 
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inconsistent with the provisions thereof. § 9. He may 
direct any person performing experiments under this Act, 
from time to time, to make such reports to him of the result 
of such experiments, in such form and with such details as 
he may require, § 10. All registered places shall be visited 
by inspectors appointed by him. § 11. Any application 
for a license under this Act, and all the certificates above 
referred to, must be signed by one or more of the presidents 
of the Royal Society, the Royal Society of Edinburgh, the 
Royal Irish Academy, the Royal Colleges of Surgeons in 
London, Edinburgh, or Dublin, the Royal Colleges of 
Physicians in the same cities, the General Medical Council, 
and the Faculty of Physicians and Surgeons of Glasgow 
(and in the case of veterinary experiments, by the president 
of the Royal College of Veteiinary Surgeons, or of the 
Royal Veterinary College, London) ; and also by a professor 
of physiology, medicine, anatomy, medical jurisprudence, 
materia medica, or surgery, in a university in Great Britain 
or Ireland, or in University College, London, or in a 
chartered college in Great Britain or Ireland, unless the 
applicant be himself such a professor. If he be one of the 
presidents named, however, he will still require the signature 
of another president. A certificate may be given by the per- 
sons specified for any time or any series o£ experiments they 
may think fit A copy of any certificate under this section 
shall be forwarded to the Secretary of State, but shall not 
be available for a week afterwards ; and the Secretary of 
State may at any time disallow or suspend it. § 12. The 
powers conferred by this Act of granting a license or giving 
a certificate may be exercised by an order in writing under 
the hand of any judge (as specified), when he is satisfied 
that it is essential for the purposes of justice in a criminal 
case to make such experiment. §§ 18 to 19 specify the 
manner, Sue, of legal proceedings. § 20. In the application 
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of this Act to IrelanJ, the term " Secretary of State " shall 
be construed to mean the Chief Secretary to the Lord Lieu- 
tenant for the time being. § 2L A prosecution under thia 
Act against a licensed person shall not be instituted except 
with the assent in writing of the Secretary of State. § 22. 
This Act shall not apply to invertebrate animals. 

The persons in the Act who correspond to the "com- 
petent advisers," by whom the Commissioners advised that 
the Secretary of State should be guided, are evidently the 
eminent men who are empowered to recommend the issue 
of licenses and to grant certificates ; and it would certainly 
aeem to be the intention of the Act that they should be the 
judges of the matter, and that the Secretary should be ruled 
by their opinion. But if so, it is very faultily expressed, 
as it actually leaves him at liberty entirely to disregai'd 
their advice. Also, there is no provision made for appeal 
on the part of a liceasee who may consider himself 
aggrieved by the withdi-awal of bis license. In these two 
respects, the legislation now in force is much more unfavour- 
able to experimental physiologists than that recommended 
by the Royal Commissioners. 

When we come to investigate what is theoretically per- 
mitted by this remarkable Act, we find that the principle 
which I have laid down in Chapters III. and IV. is (after all) 
tacitly conceded in clause 3 ; for it is there enacted that 
(upon the recommendation of certain specified persons, and 
with the consent of the Secretary of State) an experiment 
may be performed, and performed without aniesthetics — 
provided that it be for the advancement or testing of phy- 
siological knowledge, or of knowledge which will be useful 
for saving or prolonging life, or alleviating suffering, and 
that anEestbetics are inadmissible in the case. Now here is 
the very point. Physiologists do not wish to perform 
experiments for any otlier object except the advance of 
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physiological and medical knowledge ; they ore perfectly 
ready and willing to use anesthetics whenever possible ; 
they can, therefore, have no objection to this clause, as a 
matter of piinciple. But it is a very important practical 
question: Who is to be the judge of what experiments 
■will promote such knowledge ? The Commissionera say 
the Secretary of State, guided hy competent advisers. In 
practice, it is the Secretary of State of hia own know- 
ledge and wisdom. 

The result of placing tm uncontrolled discretion in tho 
hands of one man is that the effect of the law in question 
depends almost entirely upon the manner in which it is 
administered. In fact, it is plain that — for the regulating 
of experiments — the State is the Home Secretary, He 
could, if he chose, as a matter of course, grant every license, 
and disallow no certiiicate — thus leaving the real power to 
the heads of the medical and surgical authorities nomi- 
nated in the Act ; or he could refuse every application, and 
practically carry out the views of the extremcst anti- 
vivisectionists. No one can interfere with him, and he is 
responsible to no one. The law means as much or as little 
as he chooses to make it mean ; but this it always means 
with no uncertainty — that a layman selected for his political 
views, and his qualifications for revising sentences, keeping 
Local Boards in order, attending to every one's grievances, 
and generally doing the odd jobs of the nation — is appointed 
Dictator over the Medical Profession He, in the last resort, 

I is the supreme judge as to whether a certain experiment 
will or will not promote physiological knowledge, or whether 
it will do so in a degree sufGcient to justify the infliction of 
pain. 
A man ignorant of medicine — or even whose medical 
knowledge has not been duly tested and certified — is 
punished if he pi'escribes physic, and attempts to cure 
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other men ; but the same ignorance — if he only he Home 
Seci-etery — need not prevent hia stopping the researches o£ 
other men, when they are seeking fresh modes of cure. It 
is no new experience in the world — that knowledge ia 
needed to do good, but none to hinder it ; still, it aeema 
strange to find the fact embodied as a principle of an 
English law. The chief fault, therefore, of the Act of 1876 
is that it lays in the hands of a single and irresponsible 
TRan a poiver requiring skilled knowledge in its use, with- 
out making any provision that he shall be qualified to 
exercise it. Let us now inquire in what manner it has been 
exercised. 

The actual mode of proceeding under the Act is this. If 
a medical man is engaged in any inquiry requiring him to 
make an esperiment upon a living animal, for which it ia 
likely to he any the worse afterwards (say, to be blind or 
deaf, or to have some kind of disease), and to keep it alive 
to watch the effect — he finds that it is first necessary to 
purchase a printed foiin of application for license, from 
Messi'S. Churchill and Co., New Burlington -street. Having 
filled this up duly, he must get the signatures before- 
mentioned, and then send it in to the Home Secretary. 
After waiting about three weeks, he may get his license, or 
he may not. If he gets it, he must then go about getting hia 
certificate, have it also signed, and forward it. According 
to the Act, if he received no answer to the contrary ^vithin 
a week, he would be at liberty to a^t upon it ; but a nega^ 
tive answer is always sent at once, that the Home Secretary 
may be on the safe side, and he then takes his time to 
think over the matter. Perhaps in about another three 
weeks, the applicant may receive the pennission which the 
Secretary of State's " competent advisers" have already 
long since granted to hira ; but if he has had inoeulatory 
matter or disease-germs waiting all the time, he has 
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probably ceased to concern himaelf greatly about the 
result. 

Although very few applications for a license have been 
ultimately refused, yet such applications have been re- 
fused at first, and certificates disallowed ; and they 
have only subsequently been granted or allowed after 
long delay, and by the help of strong pressure upon the 
Home Office. Some certificates have been absolutely dis- 
allowed, and in several eases experiments have been pre- 
vented by intimations that application would be useless. 
Up to December, 1881, seven certificates had been dis- 
allowed ; a delay, which defeated the object of the apphcar 
tion, and amounted to practical refusal, took place in six 
cases ; and in five the applicant was deterred from making 
a formal request.* In this manner, the Medical Dictator has 
prevented researches into antidotes to snake poisons, the 
multiplication of septic organisms,"!- *^^ physiology of the 
brain, the functions of the spleen, the method of renal 
secretion, aseptic dressing of wounds, the actions of certain 
poisons, intestinal secretion and movements, ligatiares on 
arteries, and other matters. To such a simple practical 
issue has the matter been brought, that men are left to die 
of poison, wounds, and disease, for want of the knowledge 
that can only be obtained at the expense of animals. And 
the course adopted by the Home Secretary is the more 
striking, because one of these very classes of experiments 
(that on snake bites) is instanced by the Eoyal Com- 
sioners a.^ an argument against the entire prohibition of 
[ what is called Vivisection. Thus the very investigation 
I whose importance was considered by them to bo a raison 

* Memorandum of the Physiological Society, 1881, 
+ The microaoopio vegetable growths which give riae to putrefaction 
in all itfl forma, and therefore to the inflammation of wouada, and 
I many diseases. 
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d'f'tre iov experiment on living animals — has been simply 
prohibited by the executive authority. In a controversy 
where strong language has go much abounded, it is beat to 
restrain indignation, yet it ta difficult to write coolly of this 
deliberate shortening of the hand stretched out to save life. 
Just as Dr. Brunton has been forbidden to seek for antidotes 
to snake-bites, ao ha.^ Professor Fraaer been checked in his 
attempts to study the nature of tlie poison used by the 
natives oE Borneo upon their arrows, in hopes o£ providing 
some safeguard for the English colonists now moving ia 
that direction; while Professor Lister has had to leave 
England in order to carry on his researches. And besides 
the list of stifled investigations already given, how many 
more arc loft unattempted because of the difficulties thrown 
in the way ? And in the face of all this knowledge already 
refused, and help and healing Hhut away from suffering 
men, we are threatened i]i the name of religion and 
humanity with a still further curtailing of the working 
powers of physiology ! OSE ."ipoke long ago in the name 
of religion and humanity as no other can claim to speak 
after Him ; but what He said must sound out of tune to 
our modem " Zoophilists." For, as has been quoted by 
Prof. Yeo," His estimate was : " Ye are of more value than 
many sparrows ;"+ and it was in conclusive certainty that 
he asked : " Is not a man better than a sheep ?"J 

If the whole state of the law about cruelty to animals is 
anomalous, and that part o£ it which controls scientilic 
experiment was unjustly framed, and is harshly atlmi- 
nistered, what is now to be recommended ? We know of 
one simple and sweeping proposal, that o£ the Bill intro- 

• FortnighUy iteirwiy, March, 1882, p, 3G0. 
+ St. Luke, xii., 7. 
t St, Matthev, xii., 12. 
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duced into the House of Commona in February, 1SS2, by 
Mr. Rcid, Sir E^dley Wilniot, Mr. Samuel Morley, and Mr. 
Firth, and known as " The Vivisection Abolition Bill." If 
■ that Bill should become law, it will not be lawful to subject 
any animal to vivisection, that is to say, " to perform on any 
live animal, with or without the use of anffisthetics, any 
experiment or demonstration for any medical, physiological, 
or scientific purpose." (Clause 2.) It is only fair to say 
that in general the supporters of thia measure propose, 
when they have abolished hurting animals for the sake of 
knowledge, to consider if they cannot attempt to abolish 
hurting them for the sake of amusement. As the British 
public is keenly alive to the benefits of sport, but not so 
sensitive to those of science, the second task would probably 
be harder than the first. But it is to be hoped that the 
same public has still enough common sense left to render 
even the destruction of experimental phy.siology no easy 
work. 

On the other hand, the defenders of Medical Research 
ask for no such sweeping measure on their side. They have 
not demanded the repeal of the Act 39 and 40 Vict. ch. 77, 
whose short and insulting title is " The Cruelty to Animals 
Act, 1876." Tliey would be content if it were administered 
in a spirit which takes for granted more humanity in 

t experimenters, less omniscience in Home Secretaries, and 
more trustworthiness in their advisers — than the present 
system implies. The Royal Commissioners — we know — 
presumed that the Dictator would be guided by " com- 
petent advisers ;" and the Act provided them for him, in 
the persona of the heads of the medical and surgical pro- 
fessions, who have the power of certifying that a certain 
|>erson is a suitable one to hold a license, that a certain 
experiment is necessary for instruction, cannot be performed 
■without anesthetics, requires the keeping alive of the 
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aiiimal after it is concluded, or is neces.'faiy for testing a. 
previous discovery. It is surely abauril that an unqualified 
person should have the power of going behind the opinions 
of these high authorities, and contradicting them upon their 
own ground. On the contrary, the Home Secretary's pro- 
fessional advisers ought to be, like the Queen's, responsible 
for all technical points ; and licenses ought to be grai\tod 
and certificates allowed, as a matter of course, to properly 
recommended applicants. In cases of abuse, he will always 
have the power of withdrawing the license, — a power which 
ought to be exercised — not autocratically, but (as advised 
by the Royal Coin miss loners) after a formal investigation. 
In fact, the Act is at present worked on the principle that 
medical men are not to bo ti-uated, their leaders' certificates 
not to be depended upon, and that cruelty would be the 
rule, if it were not made impossible. But the professioa 
was tried for cruelty before the Royal Commission, and 
v/as acquitted- It would only be fair, therefore, to act on 
the baais of that acquittal, and admit that abuse of their 
very restricted liberty is to be looked for as the exception 
and not the rule. Therefore let the determination of who 
is to be licensed, and for what, rest with those who under- 
stand the subject-matter of the decision. They are the 
best judges of the value of what is proposed to be done, 
and the sense of responsibility to the nation, and the public 
opinion of their own profession, will be amply sufficient 
safeguards against too great laxity. Probably the members 
of the " anti-vivisDctionist" societies do not believe that 
there is any such professional public opinion ; hut there is, 
and it is an eflectual, though quiet check on the few who 
need it. But if any influence from outside could injure 
it, it would be the constant ignoring and denying of ita 
existence. It is not generally found an incentive to honesty 
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to tell amon, "You would be a'tlqe^-jf you could, and 
therefore I shall keep all my goods "un«ler lock and key 
when you are about, and have my eye tti.'i'oy when you 
don't expect it," Weak honesty grows stroi^.when leant 
upon ; but even strong humanity, insulted and disbelieved 
in, may heat itself called callousness until it ceases .€p;'6are 
for the charge. '."".■•' 

Again, it is an absurdity that an array of certificates"/ 
should be necessary for inoculating, or injecting under the'*' 
«kin. Such operations are almost painless, and their results 
are particularly valuable ; so that any person who holds a 
license ought to be allowed to perform them without any 
■further ado. Of all classes of experiments, they need the 
least safeguarding. 

It ia a purely annoying thing that a teacher holding an 
office the duties of which require that he should take out a 
license, should be obliged to renew it every year. No harm 
could follow from its being granted for the term of his 
incumbency, as it could always be withdrawn if abused. 
The Act imposes no restriction as to the length of time for 
"which licenses shall stand good ; but the Home Secretaries 
^ave hitherto made a practice of only granting them for 
one year. 

These practical suggestions are merely the conclusions 
which must follow from considering the actual value of 
physiological experiments, the manner in which they aro 
dealt with by the law as it is administered, and the prospects 
of obtaining any modification in such administration. If 
the whole subject were to be considered de novo, the field 
-cleared of all existing legislation, and a new law passed 
grounded on reason and principle, I should put forward 
very different proposals. Then I should ur^e the equal 
clfum of all sentient creatures to be protected from human 
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craelty, and Bavei^4'''^-'icedJeHS suffering, while admitting 

the superior cloigi 'o£ men to their use for his own ad- 

vantoge. 4^'J'S^o^'i propose that it be a legal offence to 

illuse, _ cnffilTjt ' treat, or torture, any creature whatever. 

Tliis^ bi?Qad principle being laid down, special provision 

shtfity-.tic made for the various cases in which it was 

n^De'Ssary or allowalile to inflict pain upon animals (among 

'•/.Which scientifle experiment would be one), and the needful 

• conditions for each should be specified. But the day of 

I rational and consistent law-making as this, seems 

very far away. 



Note, — While these piigea hnvo been passing through the press, the 
" VivUection Abolition Bill" rofeirod to on page 90, has again been 
presented to Parliament. Tlie auoimd reading was moved bj Mr. 
Beid, on April 4, supported by Mr. George Kuaacll, and opposed by 
Mr. Cartwright, Dr. Playtair, and Sir William Haroourt. The dis- 
n had not closed when the hour for the auspenaion <if the debate 
arrived, and conaoquontly no division was taken. This is much to bo 
regretted, as there could be little doubt of the result. It would 
have shown that the common sense of the British Pariiament now sees 
that zoophilism has had more thaji its (air share of influence, and that 
it is now the turn of philanthropy. Sir W. Harcourt took this 
opportunity of mentioning that it was now his practice only to allow 
certificates upon the recommendation of the " Asaociation for the 
Advancement of Medicine by Rosunrch," a body consisting of the most 
eminent medical men in tlie kingdom. 
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CONGLUSIOK 



of previous argiiment^Suppoaed domoralumtion of esperi- 
raentera — Where the real danger lies — ConcluBion. 

Let ua now bring together the conclusions to wliich we 
have l>een led by this inquiry, which we may accept as 
proved, and use as grounds of actioa. We shall see that 
we have gathered no scanty harvest of facts and rea- 
soniags. 

Fain is caused by the excessive stimulation of a nerve ; it 
can only be recognized by consciousness, and is felt keenly / 
in a rough proportion to the mental (which is part of / 
the nervous) development of the individual. The lower I 
mala suffer absolutely much loss than man, in varj'ing | 



/^ ^ j The infliq iiiop. of. ppi" iifithnnt jij^'^tj^ pn.fi nn — or with in- 
\__,^fficient Justification — is cru elty. Sufficient justification 
consists in the attainment by such inHiction of a good 
which more than counterbalances the evil of the pain 
given. Long life, activity, and health, are benefits which 
counterbalance pain even to the same individual ; when the 
benefits accrue to an individual of a higher class, and the 
pain falls upon one of a lower, it is still more fully counter- 
balanced ; when the benefits are to many of the former. 
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and the pain to a few of t!ic latter, the advantage is still 
further increased; and when (the other conditions con- 
tinuing the same) the benefits are permanent, and the pain 
transient, there can remain no douLt that the justification 
ia sufficient. Such ia the case with all experiments which 
advance physiological knowledge. The longer life, restored 
healtli and activity, of an incalculahle number of men and 
women, extending over a considerable time for the indi- 
vidual, and — for the race — over the whole period of its 
existence, are gained by the endurance for a short time of 
varying degrees of annoyance, distress, and pain, by a com- 
paratively small number of the lower animala. There ia, 
therefore, no cruelty in the performance of such experi- 
ments. If a physiologist makes an experiment which has 
no beneficial result, the act has proved in itself a cruel one, 
and is to be regretted; but he himself was not cruel in 
performing it, if he merely committed an error of judgment, 
and thought that it would prove useful. On the other hand, 
if he has been indifferent to the pain caused, and careless 
whether or not he gave more than was necessary — he has 
been cruel, and there ia no defence for his conduct. 

There are other moral considerations besides cruelty in 
this question. It is alleged that the practice of experi- 
mentation tends to harden the heart of the operator, and so 
demoralize him ; but if the act itself be not wi'Ong, there 
can be no demoralization in practising it. Tlie mere wit- 
nessing of pain habituates th^ nerves to resist agitation, but 
does not necessarily make the heart indifferent to suffering,* 
as is seen every day in the case of surgeons. There is no 



• ProfoBBor Ludwig, of Leipaic, who was recently Freaident of tlia 
local P.C.A.S., treats hia dogs with tlie greatest kindneas ; and when 
he ia obliged to fasten them dowii, arnuiges Uttle pads and cusliinns ao 
that they may be as Uttle uncomfortable aa posaible. He conaiders that 
the being tied is generally what a doj dislikes most. 
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moral injustice in causing one creature to suffer for the 
good of another ; for it is one of the most fundamental 
of natural laws, and that out of which all the physical and 
moral perfections of organic nature have sprung. The 
absolute condition of the life of animals as the friends and 
servants of man, instead of as hia enemies — is that he 
should bo at liberty to apply this law to thein for hia own 
benefit, instead of leaving the struggle for existence to 
enforce it on them for that of their race. Among the 
benefits which he seeks by its application, those gained for 
him by phystologj' arc some of the greatest. Consequently, 
no moral consideration forbids him to seek them. 

The making of physiological experiments upon animals is 

usually — but incorrectly — called Vivisection. It forma 

but a small part of the work actually done in physiological 

laboratories in England. It is always performed (where 

possible) under anfesthetics, and the number of cases in 

which these are dispensed with is very small There is 

always a distinct object for every experiment. 

/All true medicine is founded upon an accurate knowledge 

fflf"the organs of the body, tlieir working in health, and 

uieir derangements in di.sease. This cannot be obtained 

/without experiment upon living bodies of a type generally 

[ resembling the human. The greater part of our knowledge' 

V^of. the most important f unctions of our sy stem has been 

gained in this nrTin"".T r"'^' -r^'trrr? ir-rntma i nt wtniikj 

The practice of the healing art has been directly assisted 

I also by experiments which have perfected treatment, tested 
new drugs, &:c., and introduced methods of prevention as 
well as of cure. 
Since, therefore, experiment upon living animals (with a 
BufBcient object) is morally justifiable, and scientifically 
necessary, we conclude thftt to check it is a blunder, and to 
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prohibit ifc would be a crime. It is therefore to be desired 
that no further steps should he taken towards abolition, 
and that the present law should be administered in a 
manner which would give greator liberty to physiologists 
of recognized character, while maintaining the existing 
safeguards against abuse of that liberty by persons of a 
different type. 

It may be well to recur to a point upon which much 
stress is sometimes laid, but which has' not occupied a 
large space in our argument. This is the effect of the 
practice of such experiment upon the mind of the operator. 

There can scarcely be a more misleading expression than 
that which describes experimental physiologists " as persons 
whose business it is known to be to inflict on animals any 
amount of suffering requisite for the special purpose of 
benefiting men."* The business of a physiologist is to study 
physiology. In the course of that study, he may find 
himself obliged to give pain ; that is a disagreeable accident 
of his profe.ssion, not its cliajacteristic, still less its essence. 
This book has been written to very little purpose, if the 
reader has still to learn that the performance of painful 
experiments fonns but a small part of the work of the 
investigator ; and why should bis whole character take 
its tone from one process occasionally necessary to his 
researches ? A process, be it remembered, which we have 
assumed to be fully justified by his reason and conscience. 

There is no doubt that the profession of a physiologist 
has its moral dangers ; so has every other profession, or 
position in life. la there no pos.sibility that a barrister 
may weaken his love of truth and justice by doing liis 
utmost for the success of his client, whether lie be in the 
right or in the wrong ? Are there no moral pitfalls in the 
way of the attorney ? Is life in the army free from 

* Ilr. Hutton, in tlic Ninetcmth Ccivtury, January, 1882, p. 34. 



ribe best sdmd of 
Is Ihm MO nat to the ritifjiaia in 
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It wonld be an endless task to go into all the work which 
has been d(me by all experimenters, and apply the mlos 
irtiicb we have l^d down to each case. Without entering 
upon any wholesale juj^fication or condemnation of any 
man or group of men, I have attempted to trace out what 
experiment has been, need be, ought to be, and ia in flugland, 
whu^ is all that practically concerns us. Wherever it has 
been carried beyond the limits which reason and justico 
have marked, it is emphatically to be repudiated by all 
just and merciful men, but most strongly of all by thiwo 
who owe alle^ance to the noble profession which is thus 
misrepresented. It is one of the most disastrous effects of 
the " anti- vivisection" agitation that it has ronderei.i Una 
simple act a hard one, requiring a moral effort, iustoad of 
springing spontaneously from a righteous indignation. In- 
discriminate attack leads to indiscriminate dcfeuciv So 
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long as war was waged only upon the abuses of experi- 
ment, all those who recognized its uses were willing to join 
in the effort ; but when experiment itaelf was attacked, and 
.all who practised it alike condemned aa cruel, they were 
all obliged to make common cause in its defence, regai-dless 
of the differences which had been so conspicuotis before. And 
it is undeniable that the effect of such comradeship is not 
good. The real danger of " demoralization" to physiologists 
arises, then, not from practising their profession freely, but 
from being hindered antl calumniated in pursuing it ; and 
those phdanthropiata who are so anxious for their moral 
■welfare would best consult it by letting them alone. 

It is now clear that the total abolition of experiments 
■on living animals would be simply disastrous to the ad- 
vance of physiology, medicine, and surgery, and thus would 
greatly hinder the diminution of suffering — both human and 
Animal. On the other hand, the interests both of man and 
beast would he furthered by a more eidightened and liberal 
treatment of experimenters, at present kept under police 
.surveillance as members of " the dangerous classes." Cruelty 
is intolerable, and cannot be tolerated. The resolutions 
passed by the Physiological Section of the British Asso- 
ciation in 1871, already referred to, are the authoritative 
acceptance by English physiologists of the principle that 
no avoidable pain should ever be inflicted upon animals. 
, And, indeed, any other course is simply immoral. 

There is only too much suficring in the world already, 
.and the man who adds a needless grain to that terrible 
mountain, is a murderer in pome. The use of anicsthetics 
■(where possible) follows as a matter of course. Painful 
experiments should never be attempted by unskilled per- 
sons ; the marvellous vibrations of sentient nerves were not 
fliade to be clashed into discord by the h^id of a blunderer. 
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And even the skilled icqnirer shoiild call for that keen 
response only with a sufficient and dear reason. 

Bat, when all these limitations have been lud down, 
experiment will still be seen to remain absolutely necessary 
to certainty and security in medicine. Tlie phenomena of 
the human body can be only imperfectly studied while it is 
living, and only the arrangement of its parts can be 
perfectly studied when it is dead. Thus, deductions drawn 
both from bedside observation and dissections, may remain 
vague and inconclusive, while one series of experiments 
upon a living animal would either confirm or dispi-ove 
them.* But at the touch of experiment theory crystallizes 
into fact It affords the only solid groimd upon which 
Medical Science can stand ; it alone gives Physiology a 
right to be called a science at all. Only of what has been 
tested by experience can we really say — we know ; and 
every first experience is an experiment. 

A striking example of the success and failure of the two 
opposite methods of inquiiy is furnished us by Sir Charles 
Bell, the eminent physiologist, who lived and worked 
about seventy years ago. At that time, no one thought of 
interfering with the use of the lower animals for purposes 
of investigation ; but the feeling against the dissection of 
human bodies was very strong. In his anxiety to uphold the 
study of human anatomy, lie rather neglected and decried (by 
comparison) experimental work ; he did in many caaes what 
the Zoophilists now tell us that physiologists ought to do 
in all — endeavoured to prove his theories by anatomical de- 
duction alone. What was the result? He spent years of 
his valuable life in trying to establish a natural system of 
nervea ; it was for a time accepted, but has now proved to 
be not only mistaken, but useless. For want of making 
experiments, ho waited priceless time and labour upon a 
* Appundis C, IF 2. 
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fiilso track, But, on the other hand, in his investifrations 
into the origin and functions of the motor and sensory 
nervea, he did test his theories by experiments on living 
animals ; and this portion of his work remains as one of 
the keystones of Nervous Physiology, and alone renders his 
name illustrious. These are his own words : " These expe- 
riments satisfied me that the different roots and different 
columns from whence these roots arose were devoted to 
distinct offices, and that the notions d^a^\■n from Anatomy 
were correct"* 

Now that we have learnt something o£ what Physiology 
owes to experiment, we can see more clearly what she 
would be without it, — a vague and hazy pseudo-science, 
working by guess, rashly trying by-paths in the dark, 
or timidly standing still for fear of making a mistake, 
blundering about among human lives, taking up a theory 
to-day and dropping it to-morrow, nebulous, inconsequent, 
untrustworthy. We can hardly realize the picture, because 
we have never seen her so. Hitherto she has advanced, 
like other true sciences, hand-in-hand with experiment and 
observation, — sometimes slowly, it is true, and sometimes 
" making mistakes; but always advancing, and always 
gaining increased power to euro sickness and soothe pain, 
and also to lessen or prevent the sufferings of those very 
classes of animals by whose means so much has been learnt. 
Is it Physiological Cruelty to help this advance, or to 
check it ? 

Nothing now remains to add, except to commend this 
difficult subject to the dispassionate consideration of all 
who can place Truth above Feeling, still more — above 
Prejudice; who can put aside the attraction of desire, and 
the yet stronger attraction of abhorrence, in order to see, 

* An Ea^position of Ihe Natural System of (Ae Nerves of the Euman 
Body, (6c. By Cliarlea Bell, &c. SpottUwoode, 1834, p. 31. 
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not what they wish to see, or what they dread to see, but 
what is ; and whose real benevolence can heartily rejoice — 
with no arriire pens^e of disappointment — when a fascina- 
ting horror, seen by the torchlight of excited imagination, 
fades in the daylight of fact into one of the many dis- 
agreeable — ^but not particularly appalling — duties of life. 
Such persons will scarcely need to be once more reminded 
that it is no true humanity which is willing to perpetuate a 
great mass of obscure misery, out of sight and out of mind, 
in order to spare itseK the recollection of a few cases of 
suffering, the details of which it exaggerates and dwells 
upon with an ignorant and morbid sensationalism. Nor 
will they be at any loss to answer the question : Where 
and what is Physiological Cruelty ? 
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It cannot be denied (hat ourpreaent legialation with regard to expe- 
riment IB in n uiucli greater measure the result of an excited state of 
popular feehng than oF the evidence laid before the Royal Commission 
and Parliament. It seems therefore desirable to show that this state 
of feeling was at the time known by competent judges to be cxag> 
gerated ; and that many of the ideas about " Viviauction " on which 
it was founded and by which it has been malatained are simply 
faUacious. 

^ 1. In a letter addressed, by command of Her Most Gracious Majesty 
the Queen, to the President of the Royal Society for the Prevention of 
Cruelty to Animals, by Lieutenant-General Sir T. M.Biddulph, K.C.B., 
the following sentence occurs, wliioh shows that Her Majesty's kind 
heai't baa been needlessly pained by the unfounded assertions tliat 
have appeared in print : — " The Queen hears and reads with horror 
of the sulferiogs wliich the brute creation often undergo from the 
thoughtlessness of the ignorant, and she fears also sometimes from 
experiments in the pursuit of scieince." 

Should this little work ever be honoured by the perusal of Her Most 
Gracious Majesty, it is earnestly hoped that it will have the effect of 
dispelling hor fears, and convincing her that no class of hor suiijecta 
are more anxious to prevent tho sufferings of animals than those wlio 
perfoiTQ experiments upon them, and that her suggestion as to the uso 
of OQiGsthetics had been anticipated. 

IT 2. The RoYAi, Commission appointed in 1875 " to inquire into tho 
practice of subjecting live animala to experiments for scientific pur- 
poses," recognized the errors brought about by hearsay evidence. On 
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limge ii. the Report aays : — "Much allownnce must be made for the 
I nuBunderBtaniliiig and eiaggeratioa to which reports on such a subject 
L are necessarily liable when not criticaJlj examined and not baaed upon 
the evidence of eye- witnesses." 

ITS. The able Secsetary of thb Eotai. Society for the Prevextios 
I OF Cbtizlty to AsiMAia, who has always bsen so earnest an opponent 
of cruelty of all kinds, &aya in the woi-k published under the auspices 
* <ti the Society {" Viviaeotion," page 11)—" Again, a landom accusation 
to the effect that Viviaeotion is Vivisection, and its practice attended 
-with OB much pain whenever and wherever and by whomsoever con- 
ducted, all difference in the methods used by operators notwithstanding, 
and that English physiologists are equally cruel in their operations on 
animals as forei^ osperimentara, Iuls been made admittedly without 
proiif, and certainly against the common experience of persona 
acquainted with the facts. Again, descrijiticms of experiments, of 
implements of experiments, of condact and conversations of experi- 
menters in Inborutories, have been published in papers in reference to 
the present agitation in England, conveying impressions that such 
L matters relate to English viviaeotions. Exposures of cruelty are 
m valuable provided they do not mislead. It is not always convenient 
F io identify ; but, in a discussion on English practices, it is incumbent 
on a writer to exonerate EngUsh physiologists when narrating particulac 
and definite circumstances in wliich he knows they are not blameitble, 
'While certain foreign physiologists are, instead of leaving tbem under 
the stigma of his terrible recital. Such omissions may serve a temporary 
purpose, but when discovered, like actuiJ misstatements, they lead to 
f imfavuorable conclusions." 

1' 4. Sib Oeoboe Burrows, one of the most respected fathers of the 

medical profession, who cannot be said to have any bias in favour of 

vivisection, says, in his evidence before the Royal Commission : "I do 

think, from the conversations I have had — not with scientific people, 

I but with humane people whose feelings oro very acute, and who are 

k horrified at the idea of cruelty being practised on dumb animals — tliat 

' they have an idea that the practice of what is called vivisection is 

carried out to a much greater extent than it really is ; and 1 beheve 

that many of those persons (who are persons of strong feelings, and 

very humane in their nature) are under an impression that viviaeotion 

I means tha diBsection of living animuls ; they think that these opera- 
tions upon the hvtng body are somewhat analogous to that of dissection 
on the dead body. I am sure tliat there is a confusion in their mhida on 
the subject, and it ought to be madu well known to the public that 
really what is called vivisection very often is something ao trifling that, 
as your Lonlsliip put it to me juat now, you would never tliiiik oE 
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employing on DneaHthetic to perform it ; and also experiments thitt nrs 
performed on animals very often do not imply any cutting at all ; no 
inBtrumant is used ; you have to administer a medicine or a poison to 
see what the effects are. Now we know pretty well what the effects 
of strychnine on an animal are ; but an experiment might he performed 
to show the effects of strychume on the nervous ayatem or the muscular 
system, and there is no cutting. So also on experiment might b& 
performed to see the effect of inoculation ; you might inoculate nn 
animal ; if you inoculated a human being to prevent some particular 
disease, you would hardly call tliat vivisection," (Question 155.) 

% 5. One of the memhors of tlie Royal Commission seems to hnve- 
shared the popular view concerning the meaning of the word vivisection, 
since in one question (No. 35D2) he asked, " Have you cut up any dc^ 
or cats by vivisection 1 " 

H G. Ideas almost inoredihly wide of the truth seem to be present im 
LoBD COLBaiiiGB's mind concerning physiological experiments. He 
says {Fortnighlti) Sevievi, Feb. 1S82) : — " Suppose it capable of proof 
tliat by putting to death with hideous tomiont 3,000 horses you could 
find out the real nature of some feverish symptom, I should say without 
the least hesitation that it would be unlawful to torture the 3,000 
horses." Such a thing never lius been done, nor is it in the least 
degree likely ever to be done j but Lord Coleridge would hardly liavo 
thought the case worth putting if he had known it to be absurd, and ib 
therefore fairly measures his acquaintance with the subject. 

IT 7. In some people's minds the cruelty of wanton young men and boy» 
has been confounded with experiment for scientilic purpoaoa, and there 
are some who actually believe that students of medicine cut up 
live animala. Upon this point the following passages occur in the 
Memorandum puhliahed in 1882 by the Association poa the Advanob- 
HENT OF Medicine bv Reseaach, an association consisting of the 
leodera of the medical profession : — 

"It has been imagined that students of medicine perform operations 
upon living animals, in order to gain manual dexterity ; sucli a practice 
would be as useless as it would be reprehensible, and has never, we 
believe, been thought of. For our veterinary surgeona it would be 
quite unneoeasary, and they have always reprobated the practice. 

" It has alao been supposed that students might, for amusement, 
perform physiological eiperimenta upon living animals. This would 
be practically impossible, since not only are knowledge s,n& skil 
neceasary, but a properly equipped laboratory and suitable appliances. 
If, however, any ill-disposed person without scientific object or train- 
ing should be guilty of cruelty most alien from, tlie practice and the 
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f tnuniiig of the profession, tlierc is ao doubt that evGr7 member of it, 
teacher, or student, would help to detect and panish such conduct. 
The case has never arisen ; if it did, it could be efficiently dealt nith 
under the law known as ' Martin's Act.' " 

T 8, These statements are fully borne out by the Report of the 
BoYAi. Commission and the evidence elicited by them from the teachers. 
Referring to this point, they say in their Report (p. ivii.) : " So far as 
our evidonce goes, such cases appear to have been exceptional and 
abnormal." ..... 

In his answers to questions 2034 and 2062 Dk. Pavt states : 
" No class of students, if I know anything about medical stu- 
dents, would tolerate the introduction of a living animal into the 
thi^trc, and a vivisection performed on that animal, whilst the animal 
was not under the influence of some anesthetic. .... 
At the commencement of my course, I am abnost obliged to givea little 
apology for saying that the course will be an eiperimental one. I see 
upon the faces of the students sitting before me a feeling which leads me 
to consider it necessary to make some explanation, and to tell them at 
once that no experiment will be introduced which will wound the 
feelings of the most sensitive amongst them." 

The following statement is mode by Dr. BuBOON-SASDBnsoN in his 
answer to question 2G13 r — " I have had a great deal to do with stu- 
dents at different periods of my life, and have now a great deal to do 
with them, and I must ssy that I have never met with any tendency 
on the part of studeuts to make experiments." 

Dk. PpRaEB, Professor of Phj-siology in Trinity College, Dublin, 
says in reply to question 4884 : — " I think there is an impression 
abroad tliat medical students are vevj fond of performing experiments 
on animals, and that performing experiments on living animals is a 
veiy amusing occupation, and a thing which not only all students but 
all doctors also are veiy anxious to do. Now my experience is quite 
the reverse of that ; my experience is that as a rule students have no 
taste wliatsoever for such pursuits. The operations 'ire extremely 
disagreeable to perform, extremely difficult, and extremely expensive ; 
and I think that all those reasons would make students not take to 
tliem. Besides that, I think students would not care to perform 
operations which they did not tliiuk themselves competent to perform, 
and which they did not t'l'"!-' that same good would come from ; and I 
am sure that any student in our schools thinking of performing 
experiments would come to the professor and take his advice and get 
his assistance, and, if the profedsor thought it necessary, do it under 
his supervision." And similar evi-dence is given by many oth^ 
teachers. 

:t to question 1550, tlie SECKBTARr to the SocrKTV fob thb 
PaEVBKTiOS OfCrdblty to A.vraAi.s, says; — "With regard to London, 
I 2 
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I have anijuired at every school, and I have aot found a amgl 
where experiments are actually performed before students. The 
animal is operated on in the laboratory, and brought out thence in a 
narcotised condition, and then it is exmniaed by the students, " 

It htts been urged that the mere witnessing of experiments must be 
injurioufl to the medical student's clwracter. No evidence in support 
of the statement has been given, and it is not bcliaved by the Royal 
Oommisai:)n, for on p. 10 of the Report we find the following : — 

" But the tendency to damoraliaatinn is connected, as the shadow 
with the substance, with the rightneas or wrongness of the thing itself, 
and the evidenco we have quoted above seems to show conclusively 
tJiat %t the medical aohools where such demonstrations are exhibited 
under anxsthetics, the sense of humanity in the students is not in fact 
impaired." Report of Royal Commission, pageiviii. 

"Dr. Rutherford told us, speaJdng of the students at Edinburgh, 
that if an animal had been aufferad to come out frum ancesthesia, the 
students at ^nce resent it." 

"Dr. MoDoQDoll, apeaking of the students in Dublin, says, that 
unless he nas able to give some good reason for doing away with the 
uuesthtitici, the dtudeuts would cot tolerate the occurrence ; the public 
opinion of the studsnts would be strongly against it." 

After a jareful sonsideration of the entire subject, the Royal Com- 
missionar coaoludBd ;^" That the abuse of the practice by inhuman or 
unskilful perions.^in ihort, iho in3iction upon animals of unnecessary 
pain— is justly abhorraat to the moral sense of your Majoaty's aubiecta 
generally, not least ao of the most distinguished physiologists, and the 
most eminent surgeons 4nd phyiisians." 

IT 9. A most indapendont proof of the fact that scientific men are as 
anxious as ithers to prevent the iinnecesaary infliction of pain for the 
ends of science* is afforded by tha following resolutions passed by the 
PeraioLOGicAL Sbotion or thk Bjiiihh Aaso-jiATiotJ so long ago as 
1871, even before popular feeling; was excited in the matter. 

1. "No experiment which can be performed under the influence of 
on anmsthotio ou^ht to be done without it. 

2. "No painful experiment is justiflable for the mere purpose of 

* The following quDtfition fmm a Manual o£ PhysJoloBical Eiporiment by s 
well-knuwD Cdntinental physiolc^t, ivill aerve to ehow that humane cod- 
^idoTution for animals ia not couiined to this country ; " An eiperiment 
involving riTiaHCtiDn should nsTer bo performed, eav«ciftlly for piirpoaeg of 
demonstration, withnut previous conaideratiun whether its ubject may not be 
otherwiae attained i" and, as a second rule, " inaauaibility by clilorofonn or 
other dniga should be produced whenever the nature uf the expertioant doea 
not render this absolutelii impoaaiblB." — Cyan, Pkffsiologiicht l^elliodilc, p. 9. 

[Note on page 7 of Memorandam of Association for the Advancement o£ 
Medicine by Koaeardi,! 
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illustrating a law or fact already demonatratod ; in other wcrda, expe- 
rimentation without the emiiloynient of an^athetica ia not a tttiiig 
exhibition for teacliing purposeH. 

3. "WJienever, for the investigation of new truth, it ia neceaairy 
to make a painful experiment, every effort ahould be made to eiuiure 
HUcceaa, in order that the BufttiTiu.<{B iniliuted may not be wasted. For 
this reason, no painful experiment ought to be perfcrmed by an 
unskilled person, with insufficient inatfumenta and assietance, or in 
places not suitable to the purpose. 

5. "In the scientidc preparation for veterinary practice, operations 
ought not to be performed upon living animala for the mere puipose ol 
obtainiiig greater operative deiterity." 

IT 10. In a memorandum drawn up by sixteen ol the leading Tbacriks 
or PHVBI0I.CK1Y in England, Scotland, and Ireland, before the passing ot 
the Act ia 1875, tlio following protest occurs : — 

"We repeat the etatement which most of us have ma^e befcre the 
Ccnimissioii, that within our peracnal knowledge, llie abuser in ccn- 
nection with scientific investigation against which in thie Bill it i? pio- 
posed to legislate, do not e^t, and nevei have e^iftod iu thij 
counhT-" 

IT 11. Another favourite fallaey is that tlia practice of performing ex- 
periments upon livii^ animals brutalizes the operators, and renders them 
callouB to the Bufferings tliat they inflict ; but of tliis thcrf is no evidence, 
and the well-known characters of same famous experimenters ore proof 
to the contrary. 

Haller, the father of experimentral physiology, was equally renowned 
for his piety, gentleness, and humanity. Uarvey, Sir Charles Cutl, 
and many others, express deep regret at being obliged to operate upon 
living animals. So far from becoming hardened in the course of their 
work, the tendency among phyeiolcgiata seems to be in the opposite 
direction, towards increased Beneitiveness and cymprkthy. Sir William 
Fergusson, speaking to tlie Bcyal Commission of Mr. Syme, said 
(Question 1028) : "He lived to express an abhorrence of Euchojierations, 
at all events if they were not useful ;" and also remarks : "I would 
not perform some of the operations nt this pieaent time that 1 per- 
formed myself in earlier days." Many physiclogiste have renounced 
the practice on account of the pain it caused them. With the improved 
methods, and the abundant aniesthetics ct the present day, ttiis 
deterrent cause is not as strong as it was ; but the fact remains that 
long practice was tar from Imrdenin;! the nen-ea even of not^rf operators. 
And it must be observed that the capita) iihich h.-;E been (I'fteu un- 
truly) made out of the repentance of viTiaeclcrs is incocEistect with 
the argument that the practice is bi ulaliziiig. 



118 APPENDIX A. 

Mr. JonithanHutcliinson well saya : "Tliere have bnen perhaps few 
cirouniBtancea brought to light in the reoeat diacusaion on the Huhjeot 
of vivisection mora humiliating than the ease with wliich a certain 
BBction of the public can conceive it posflible that the performance of 
painful eiperimentB may have in it an element of attractivenesB to the 
operator. It might have been expected that those who for the flrat 
time learned that such things were occasionallj done would, judging 
from their own aontinienta, have at once felt it to be impossible that 
any should undertake them, excepting under motives of compelling 
duty strong enough to overcoiuQ a natural repugnance of the moat 
potent kind. What we have witnessed Iios been, however, somewhat 
different ; and the revelation that there are amongat uh many who 
believe that there must be something intrinsically pleasant in the 
infliction of suffering is by no means one of an encouraging character." 
— FortnigMty JCevieiv, September, 187C, note on p. 311. 

IT 12. The " International Aflflociation for Total Suppressien of Vivi- 
section," has lately re-published the Memorandum of the "Association 
for tiio Advancement of Medicine by Research," with criticiams and 
anflweTH— or what are intended as such. Most of these relate to 
matters already treated of in the present hook, and do not caU for any 
additional remark. One point, however, must be noticed, us it seems 
to be considered a strong argument. The "Memorandum'' says: 
" It is true that there are special difGculties in the study of the natural 
laws of living bodies." The comment on this ia : "This is true, but 
it has nothing to do with Vivisection. The latter ia the study of 
artificiallij-induced conditions in living bodies — a distinct and wholly 
superfluous field of observation" (page 4). Therefore, we are to under- 
stand that if a man falls into a well containing carbonic oxide gas, his 
symptoms are the result of a natural law ; hut if a dog is put into a 
receiver full of the same gas, his symptoms being the result of "arti- 
ficially-induced conditions" constitute a " distinct field of observation," 
and no conclusion can be drawn from the one for the other! "Na- 
ture is made better by no mean, but Nature makes that mean," and 
no also with those means by wliich she ia made worse. A condition of 
any kind can only be induced by the use of existing natural influences ; 
and when they have been brougiit into action, that action ia juat as 
natural, and just as subject to law, as if the circumstances had arisen 
spontaneously. 
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moUNT or BUTntBIHO DIFUCTED. 

Tbk Following quotations from the published statemonts of persona 
who must be accepted as the best judges on tha Bubjeot, ahow clearly 
that, since the introduction of anuEatheticfl, the amount of pain actually 
inflicted in experiments upon living animals is insignificant. They 
rulate, of course, to England alone. 



IT 1. Mr. Charles Dahwin, in his evidence given before the Rojal 
CommiBaion, says (Question 4670) : — " Prom all I can learn, the ex- 
ceptions are extremely few in which an animal cannot bo experimented 
on in a state of entire inaenflibility." 

Mr. Darwin's known impartiality and strict accuraoy giva additional 
weight to his judgment. 

Sia Thomas Watson said (Question 19) ; — " I believa that most 
of the eiperimenta may be conducted with very little eiponse of pain 
to the animal." 

The Kefoiit itself states that: — "By the use of ameathetics in 
humane and skilful hands, the pain wliich would otherwise he inflicted 
may, in tlie great majority of instances, bo altogether prevented, and 
los greatly mitigated." 



^ 2. That anresthetics are actually employed in the cases where their 
use is possible appears from tlie following oitract from the evidence 
of Mk. Colau, Secretary to the Society for the Prevention of Cruelty 
to Animals: — 

"1643. In the cases in which it would have been possible, so far its 
time or the object was concerned, do you consider that amiesthetics 
have been used always I 
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" I believe that gcnorully the English pliyaioIngiBta have uaod' 
AnKBthetics where they thiiik they i:an do u> with safety to the 
experiment. 

" 1544. Then may tlio ConnniBsion take your belief to he that there 
JB a desire on the part of the Buientific men in this country ao far to gtit 
rid of the infliction of ]>aia as ia compatible with the acientilic object. 
which they have in view 1 

" I should say so generally, hut in some cases there appeared to be 
Home heedlesaneaa with regard to the suffering of the animal : for 
instance, in some of Brown-Si^quard's experimenta, when animala were 
kept for weeks in suffering.* 

"1545. May I take it to be your view that the general tendency 
of the English aoientiflo world is not nt variance with humanity 1 

" I believe it is very different indeed from the practice of foreign 
phyaiologists. 

" 1646. So that you would treat cases of wilful cruelty, if they exist 
at all in this country, as oxcoptional cases, rather than as fairly 
chargeable upon any wont of proper sentiment on the part of tho 
profession ? 

"Undoubtedly with regard to wanton cruelty. I do not know that 
I know of a single coae of wanton cruelty, by which 1 mean suffering 
caused without any object, except to gratify a cruel mind. 

"1&47. Then you give the scientific men of this country credit for 
using anceathetiua, and dealing tenderly witli aninutla so far as ia com- 
patible with the objects which tliey have in view ? 

" Tea, I think so, speaking generally. Ah regarda tenderness I have 
no evidence to prove that they are tender to animals. 

"1548. Tliat the cnses whore that is not ao are exceptional cases,, 
and not cases fairly chargeable to the profession generally t 

"I think ao." 



H 3. The following extract from the Meraorandum publialied by the- 
AssociATioN roK THE Advancembnt OF Mboicinu by EEKBABaH further 
illustrates the feeling of the profession on this point ; — "But speaking 
of this country, and of modem times, it may safely be said that no 
chat^e of wanton, needless, or excessive sacrifice of animals can be, or 
indeed has been, seriously alleged against the small number of ex- 
perimental physiologists and pathologists at work in the three king- 
doms. Bdence has herself provided the means by which pain is 
reduced to a minimum. Tlie benofioent discovery of anteathetics is 
one cause of the great difference between the aufferinga inflicted by 
Harvey, Boyle, Hales, Haller, Eimtor, Mogendie, and Bell, and tlie^ 
generally painless experiments of a. modem laboratory." (p. & tt jc^.) 



* iL Uto 



a-Sck{uard ia a diiilingruiiihed TrcLich phjsiulogist. 
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» 4 The most couclusive evidence b that laid before Parliament by 
the Home Office in the form of tlie following Refokts : — 



ENGLAND AND SCOTLAND. 

32, Harley-street, W., 30 January, 1879- 
SiK, — In accordance with the instructionH contained in Mr. Liddell's 
Atter uf the 10th December, 18T8, I have the honour to submit the 
following Report upon — 

I. The Total Number of Experiments performed during the Year 
1878, under the Act 39 & *0 Tict. c. 77. 
II. The Number of EiperinientB, with the Namea of tliose who do 
not object to the Publication of their Nmnea. 
111. I have endeavoured, aa far as is possible, to detorniino the 
number of Eiperiments in which there is reason to beUoTe 
that Paia or Suflering of an appreciable kind was inflicted. 



Repoht. 

1. The total number of licenses in force during any part of the year 
1878, waa 45 ( but aa, of these, it would eeem that 18 were not acted 
upon, the number of licensees who need be specified is reduced to 27, 
a hat of whom ia subjoined ; together with a liat of tlioee licensees who 
do not appear to liave performed any experiments. 

2. Tlie total number of eiperimenta performed under these 27 
licenses and the certificates, according to the returns 1 have received 
from each licenaee, was about 481. 

3. Of these, 317 were performed under the reBtrictions of the license 
alone ; 87 under certificates specified in Column 2 ; 30 under certificates 
in Column 3 ; and 47 under certificates in Column 1 ; five of the 
licensees also held certificates in fumi specified in Colmnn 4, one of 
whom held two such certificates ; the eiperiments (about 18 in number) 
under these certificates are included in tlie number of those placed 
under the head of certificatea in Column 2. 

4. Ae regards ihe pain/vl or painless nature of the experiments, it is 
necessary to refer only U> those which were performed under certifi- 
cates in Columns 2 and 3, tlie former of whicli allows the use of 
aoKatbetics to bo dispensed with nliere tlictr administration would 
render the experiment valuoiesa ; and the otlier permitting the animal 
to survive the state of ans^thesia in cases where otherwise tlie object of 
the experiment would be frustrated. 

5. With respect to the experiments under certificates in Column 2, 
it would appear from the descriptions of them witli which I liavc beon. 



^ 
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fumUlieil, and &l>o in jmrt from what I have mTMlf vitneasad, Uutt in 
tile nujority of caiBi the only actually painful part of the proceeding 
•ru dune under Mis«tlie>i», ao anieitbetic being adroinietered wben- 
arer it wai admiuible. 

Upon full comuderaliuD of all these experiments, and the mode in 
whi«h they were performed, I am of opinion that the extreme number 
of ca*es in which an amount of luffering worth notice was iniltct«d 
could not have exceeded 40, I would state, however, that in 24 of these 
cases the animals did not suffer from the actual experiments, but, at in 
the uilHiriiiietita instituted for the investijption of certain epizootic 
diseases, from the after consequences onlf. In 10 cases alone, so far as 
I am able to judge, and these were confined to two sets of experiments, 
i* there reason to believe tlmt any considerable amount of suffering 
wss dirootly inflicted. 

fl. As regards the experiments under certificates in Column 3, it is 
iMi easy to form a correct estimate of the actual amount of pain that 
miij have been caused. Taking, however, all the circumstances 
connected with them into cunsidumtion, I believe that tlie amount of 
■offering, where any at all was inflicted, must have been very slight, 
in the majority of cases not being greater probably than that which 
necessarily attends the presence and the healing of a wound of the 
integument. 

7. la the remaining experiments, inasmuch as they were all per- 
formed either whilst the animal was in a state of insensibility from the 
previous exhibition of an anossthettc, or wcro experiments regarding 
the action of agents in themselves having narcotic or anaesthetic 
properties, there is no reason to euppose, from any particulars tliat 
Imvo come to my knowledge, that any appreciable pain was inflicted. 
As a matter of fact, moreover, I would beg to observe that of the 
experiments porfonnod under the license alone, at least 200 appear 
scarcely to come within the scope of the Act at all, and might probably 
have been performed independently of it, as not being calculated to 
give pain ; but as they were performed under the licsnse, they are 
included in this Return. 

8, Tlie number of experiments or demonstrations of physiological 
facts, perfortnod under certificates in Column 1, is 47. Thia number 
distributed amongst II Physiological Schools, gives an average of less 
than Ave for the instruction of each class, although the discretion of 
tliu teachers is unlimited as to the number of such demonstrations they 
luny consider necessary. 

I have the honour to be, Sir, 

Your obedient Servant, 
The Right Honourable the Secretary of State. Geo. Bitsk. 



APPESDIX a 123 

IRELAND. 

Claremoat House, Dublin, 19 March, 1879. 
Sm, — In compliance with the inBtractions contained in your letter 
of the 8th instant, I beg to submit, for the consideration of his Grace 
the Lord Lieutenant, the following Report upon^ 

I. The Total Number of Eiperiiaents performed in Ireland during 
the year 1878, under the Act 39 & 40 Vict. c. 77. 
n. The number of Experimenters, and the Names of those who do 
not object to their Publication. 



Bbposi. 

1. The total number of licenses in force during any part of the year 
1878 was 10 ; in five instances the license was not acted npon ; the 
number of eiperiraenters was consequently reduced to five. 

2. The total number of experiments under the five licenses amounted 
to 24. 

3. Of the 24 experiments performed, four were under the restrictions 
of the license alone, and the remaining 20 under Certificate C, 
Column 1. 

4. From the returns received from the several eiperimentets it 
would appear that in no case has pain been inflicted, and that some of 
the experiments might liave been legally performed without the license 
under the Act. 

I have the honour to be, 

Your obedient Servant, 

W. M. BOBKK. 

To the Right Hon. the Chief Secretary, 
Dublin Castle. 



ENGLAND AND SCOTLAND. 

32, Harley-atreet, W., February, 1 

Sib, — In accordance with your instructions, I have the honour to 
Bubmit the following Report upon — 

1. The names of all persons who held Licenses and Certificntes 
under the Act 39 and 40 Vict. o. 77, during any part of the 
Year 1879, together with the RegLatered Places at which the 
Experiments were performed. 
H. The Total Number of Experiments performed under the Pro- 
visions of the Act during the same period, and 

in. The Number of Experiments in which there is mason to believe 
that any appreciable sufiering was caused. 
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Rbfort. 

1. The names of the licensQea are given in the two subjoined Tables, 
in one of which are entered the names of those who performed any 
experiments ; and, on the second, tho natnoB of those who performed 

2. The total number of experiments performed under the licenseB 
and certifi-cates waa about 270. Of theae, 126 were performed under 
the restrictions of the licenae alone ; 61 under certiflcatea in Column 1 ; 
35 under thoao in Column 2 ; and 24 under those in Column 3. No 
experiments were performed under any other certificate. 

3. The number of experiments in which there is reason to believe 
that any material Buffering was caused appears from the statements I 
have received from the operators thomselvea, and from my own con- 
Hideratiun of the nature and probable eS'ect, as regards the productiou 
of pain, of tho experiments undar the certificates in Columns 2 and 3, 
to have been about 23. 

Of these, 15 were cases in which disease followed the inoculation of 
infBCtioua matter, but in which no painful operation was performed ; 
and 10 were experiments upon as many frogs, in which an incision of 
the skin was required for the Introduction beneath it of a medicinal 
subetance. 

In none of the other experiments under these certificates, aa I am 
assured by the experimeiitetH, waa any appreciable aufforiiig inflicted, 

4. As in all other experiments, except those done under the above 
certificates, the whole proceeding is conducted whilst the animal is in 
an unconscious condition, no pain is infiicted if the provisions of the 
Act are duly observed, and this there is no reason to suppose waa not 
in all cases carefully attended to. 

I have the lionour to be, Sir, 

Your obedient Servant, 

Geo. Busk. 
The Right Honourable the Secretary of State. 



IRELAND. 

16, Hareourt-street, Dublin, 23 May, 1880. 
Snt, — I hare the honour to submit the Report desired by you, on 
the experiments performed on livinH animals in Ireland, during the 
year 1879, under the Act 39 and 40 Vict. c. 77. 



It will be perceived, on reference to the accompanying Tables, that 
the total number of persons holding licenses under the Act in Ireland, 
during any part of the year 1879, waa eight ; and that only in one 
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instance was a Certificate granted, viz., one allowing eiperiments on 
living animals, in illu9tration of lectures, the use of iui:eathetics being 
obligatory. 

Under tho Licenaes 15 experiments were performed, and under the 
Certificate 8, being a total of 23, all of which were free from pain. 

I believe tlio pr iviaionB of the Act have in all cases been scrupulously 
observed, that no abuses in its working have taken place, and that idl 
the esperinients and observations made during the year have been of 
a class eminently useful to science, and calculated to lead to ends most 
beneficial to humanity. 

I have the honour to he, Sir, 

Your obedient Servant, 

Wm. Thornlby Stoker. 
To the Right Hon. the Chief Secretary 
for Ireland, 

ENGLAND AND SCOTLAND. 

32, Harley-street, 18 February, 188x. 
Sm,— In accordance nitb my instructions, I have to submit the 
following Report upon — 

1. The Names of all Persons who held Licenaea and Certificates 

under the Act 30 and 40 Vict. c. 77, during any part of 

the Year 1880, together with the Registered Places at wliich 

the eiperiments were porfurmed. 

H. The Total Number of Eiperiments performed under the i'ro- 

viaiona of the Act for the same period, and 
m. The number of Experiments in which there is reafon to believe 
that any appreciable suffering was caused. 

Report. 

1. The names of the licensoos aru given in tho subjoined Tables, in 
one of which are entered the names of those who p<irfomted any expe- 
riuLents ; and, in the second, the names of those who performed none. 

2. Tile total number of experiments performed under the licouaeH 
and certificates was about 311. 0£ these, 174 were perfomiod under 
the restrictions of the license alone ; GO under the CertihcateR iu 
Colunm 1 ; 70 under those in Column 2 ; 35 imder those iu Column 3 ; 
and 42 under the certificate in Column 5 ; but these latter are enume- 
rated with thoBo done under the license, having been performed unduv 
the same restrictions. 

3. The only experiments in which there is the least reason to believe 
that any appreciable sulfisring would be caused, are among thusa 
enumerated under certificates in Columns 3 and 3. 
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Under the former hoad the total number of esperiraentB was 79, of 
which, however, 69 consistad in simple inoculntion (do more painful 
than ordinary vaccination),* which in 38 caacB wna followed by no ill 
effect whatever. But in about 30 instancss, viz., 19 guinea-pigs and 
10 or 12 mice, disease appears to have ensued, which, during the brief 
period the animals survived, may have caused slight suffering. 

In the remaining 10 experiments under tlus certiGcate, either no 
operation of any k nd involviug pain was performed, or one consisting 
merely in the passage of a needle tlirough a fold of the skiji in rabbits, 
and attended with no more pain than would bs thus caused. 

4. In the 35 experiments performed under certificates in Column 3, 
18 also cowaiated in simple inoculation or the hypodermic injection of 
morbid secretions, with the view oftracing the development of morbific 
germs in the blood ; and no painful effect from the procooding appears 
to have been produced during the two or three days during which the 
animals were kept alive. 

In the remaining 17 caaea in which inoiaiona through the integument 
were required, as thoae which constituted the only painful part of the 
proceedings were roade under aus9stheaia, and the aninials afterwards 
suffered nothing baynnd confinement until the wounds healed, or until 
killed, no appreciable suffering ca,n ba said to have been inflicted. 

5. As all the other experiments, either under the licenae alone, or 
under the certificatea in Column 1, were pBrformed ^n animals pre- 
viously rendered insensible, these experiments were necessarily pain- 
lesa, as there is no reason to doubt that the provisions of the Act with 
respect to the administration of anffisthetios, wore in all caaea faithfully 
carried out. 

I have the honour to be. Sir, 

Your obedient Servant, 

Geo. Busk. 
The Right Honourable the Secretary of State. 



ITS. Commentingon these reports, Prop. GbealdYbo says: — "From 
the figures in these reports, I liavo calculated that about tmenty-foup 
of every hundred of the experiments might have given pain. But of 



* With reference to these G9 axTJerimentB, it should be stated that they 
conaiated of two secios, directed to two important objoets. 

One Bst of experiments, 29 in number, and undertaken at the instance oF the 
lioyal A^cultural Society, wees dsvoted ta the iDveatigatioQ o! the nature 
and prDphylactic treatmi^t of the diaease termed " Aotbrai," or " Splonic 
fever of cattle and sheep. 

The other teriee {40 in number) wero undertaken at tha diract raqueat of tbe 



Medical Dejiai-tmont of tha Local Government Hoard, and w _._ ,. 

the elucidation of an obacura and fat.'d disaoHf^, afFecting more especiallj 
I engaged in wool aortmg, and now found to bs identical in nature witt 

leen moat important, and cannot foil t< 



persons _ 
"■AnthiaO' 

Tho results of theee inquiris 
prove highly beneficial, both t 
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t&oae twtnij-fauT, foor-fiftlix am like rsconatioD or the hypodemiio 
iDJectkni of motphia, t&e paia of which is of no great raomeDt. In 
Bboat ena ira nth of the cases, the animal only suffered from the 
heaJing ol a wmmd, haring been completely under chlotofonn when 
the incisioa waa made; and in abont one-twentieth of the twentr-four, 
pain equal to Uiat aAcompanying an ordiooty surgical opention on 
the human body i> inflicted- In other words, we leam from the 
reports that in one htmdred Tniaections we should find the following 
ntnubeiB, arranged to show the amoont of pain inflicted : — 



Abnlntd; 






SO 



Pain forma then but a rare incident in the work of a pmctlcal 
physiologist in England ; and when it is necessary that any be inllict»l, 
every precaution is used to reduce it to a m.inimuin." — Fortui^htlij 
JCevitw, March, 1882. 



ENGLAM) AND SCOTLAKD. 

Sib, — I hare the honour to submit the following Report, om- 
bracing— 

I. The Names of ail Persons whu held Licenses and Certificntes 

under the Act 39 & 40 Vict. c. T7, during any port of the year 

18S1, with a statenient of the Registered Places for which the 

Licenses were valid. 

H. The Total Number of Siperiments performed under the Act 

for the same period, and — 
HI. The Number of Eiporiments in which there was any reason to 
believe that appreciable Suffering was caused. 



Report. 

1. The names of the 38 persons who held licenses arc given in tlm 
subjoined Tables, in one of which are entered the iiiuni^ of those 
licensees who performed any experiments ; and in tlie otiier, tiie 
names of those who performed nono. 

2. The total number of experiments performed during the year 
under the licenses and various certiScates was about 270. Of these, 
59 were performed under the restrictions of the license alone ; IH) 
under certificates in Column 1 ; 29 under ocrtifiuatoa in Column 2 [ 
03 under those in Column 3 ; and 1 uuder the certificate in Ccihimn 4. 

3. The oidy ciperiuieiits in which it U likely that any approcinMo 
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suffering would be caused, are amongst those performed under th* 
certificateH in Columna 2, 3, and 4. 

(a). In all the experiments under the first nnd third of thexA 
heads the only opemtion cnnsiated either in simple inoculation 
with a morbid virus, or in its introduction by hypodermic injeo- 
tion ; the proceeding in either case being no more painful than, 
the prick of a lancet or naadle. 

(i). Of the experimenta under the second head, 68 also con- 
sisted in simple inoculation with a morbid virus, or the introduo- 
tion by hypodermic injection of variouB Bubstances of a poiaonoul 
or medicinal character. 

(c). In moat of the inoculation eiperiments no effect was nppa^ 
rently produced, whilst in those in which the inoculation took 
eflect, either death speedily ensued or t)iu animal was killed aftee 
a very brief interval. 
This was the result in about 20 or 25 caass, anvongst which ai 
eluded eight (seven mice and one frog), caused by poison in the prose- 
cution of a recent criminal investigation. 

4, In the other eiperiments of different kinds performed under the 
certificateB in Column 3, the only pain caused would be that attending 
the healing of the wound and the necessary confinement, or in soma 
cases produced by the action of drugs administered. The number of 
cases in which trifling suffering of this kind was caused might be 10 
or 12. 

5. As in the experiments performed under the license alone, ( 
under certificates in Column 1, the animals are placed and kept in 
slate of anesthesia, no pain need be inflicted ; and I have every I 
reason to be assured as regards tlie due administration of anaasthetioa j 
that the provisions of the Act are fully carried out. 

Of this I have on several occasions had an opportunity of satisfy- ' 
ing myself from personal observation in luy visits to the registered I 

pl«!». 

It may, therefore, be confidently stated that during the past year-J 
no case has arisen in which it was found necesaary to inflict pain, I 
except of the most trivial nature, in the prosecution of sc 
inquiry. 

I liave the honour to be, 
Sir, 
Your obedient Servant, 

Geo. I 
The Eight Honourable the Secretary of State. 

The Report for the year 1882 has not yet been published, but thertt I 
IS no reason to suppose that it differs in its character from those of t^« J 
tour preceding years. 
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The Evidence proving not only the utility hut the absolute necessity 
«f making experiments on living animals is so Toluniinous that the 
only difficulty is in selection. Out of a, great maas of material, it may 
iufflce to give the following extracts, teginning with the Raport of the 
RoTAL CoMiossiOSKas, whose conclusions, drawn from the mass td 
evidence kid before them, must necessarily cany great weight. 



Sbction I. — UiTLrrY i 



Max. 



H 1. "It would require a voluminous treatiae to esliihit in a. con- 
eecntive statement the benefits tjiat medicine and surgery have derived 
from these discoveries. Let us take for our eiample the discovery of 
the circulation of the blood, and the various improvements in the 
treatment of diseaaeB, and in the safe method of porfomiing surgical 
operations on the human subject, that have resulted from it. In 
ntedicine it is obvious that a knowledge of the nature of^and of the 
proper treatment to apply in — the large and important class of diseases 
of the heart and Uood-vesaeU, could not have been acquired without a 
knowledge of the meclianism of the circulation. In surgery this dis- 
covery has exercised a still more direct infiuenca ; and the narrative 
of the improvements in practice directly referable to it would lead us 
by gradual and successive Bti^es from the time when, after an amputa- 
tion, red-hot irons were applied to staunch the bleeding vessels, to the 
employment of the carboUsed ligature of the present day. If Harvey'i 
experiments, and those apon the kctea! system, were to be performed 
now, the animals would first be rendered insensible to pain ; and even 
in the case of Sir Charles Bell's eiperiments, where sensation was the 
immediate subject of the investigation, by far the most severe pai-t 
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would also bo performed while the animal waa in a state of complete 
antesthesia." — Buyal Commission Report, page liii. 

"TIiQ production of disease in animals has been already, and is 
likely to become still more, the souroe of knowledge prophylactic as 
well as therapeutic, tending in the moat important degree to the pre- 
Tention aa we!! as to the mitigation and the cure of disease in the 
human family." — 15. , page liv. 

"Important knowledge has alao been acquired in respect of tuber- 
culosis, tliat fatal malady which causes the loss of one-tenth of the 
whole number ot the human family who die in the United Kingdom. 
This knowledge may be expected to receive fresh development, and to 
lead, if not to the suggestion of any cura, at least to the avoidance of 
many of the causes which now occasion the production of the malady 
in the human subject. Tor other instances of a like nature, we must 
refer to the evidence. The deduction we draw from them is that, 
whether we look to the possibility of cure or to the probability of 
prevention, we cannot recommend the total prohibition of experimentsi 
of this class. It consisti in subjecting a comparatively very small 
number of animals to diseases not generally involving severe pain — and 
from the observation of theae diseases results are likely to be derived 
tending to the mitigation, or possibly even the removal of some of tho 
aeveroflt Boom^es which afflict the human race." — lb., page iv. 

H 2. Protessob Wj£. Sharpby quotes the following sentence from 
Haller, in hia evidence :^" But it is not sufficient to make tlio dissectiona 
of the dead bodies ot animals. It is necessary to incise them in the living 
state. There is no action in the dead body ; all movement must bo 
studied in the living animal, and the whole of physiology turns on the 
motions, external and internal, of the living body. Hence no progress 
can be made in investigating the circulation of the blood and its more 
recondite movements, or the respiration, or the growth of the body 
and the bones, the course of tlie cliyle, or the motiiin of the intestines, 
without the sacrifice of living animals. A single experiment will 
sometimes refute the laborious speculation of years. Eiec crudehtas 
ad verani physiologiam plus contulit, quam omnea fere alito artes 
quarum conspirante opera nostra scientia convaluit." — (Question 591.) 

IF 3. In giving evidence before the Eoyal Commission, JIk. Darwik 
says : " The first thing that I would say is, that I am fully convinced 
that physiology can progreaa only by the aid of experiments on hving 
animals. I cannot think of any one step which has been made in 
physiology without that aid." — (Question 4068.) 

The following extracts from other sources will show the practical 
u n a n i m ity of professional opinion upon this point. 
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T 4. At the Sixth General Meeting of the iNTERif AUONAi Medical 
Co^QRESS, held in London in 1881, when 3181 medical men were 
gathered from all parts of the world, the following ReBoIution was 
passed unanimously ; — "That this Congress records its conyiction that 
experimeata on living animals have proved of tlie utmost service to 
medicine in the past, and are indiapenaahle to its future j 
That, acoordtaglj, while strongly deprecating the infliction of u 
cessary pain, it is of opinion, alike in the interests of man and of 
animals, that it ia not desirable to reatrict compotent persons in the 
performance of such experinionta." — TransactioM of tfte In,tematioHtd 
Medical Gniji'm, 18S1, vol. I., page 101. 



I 



1' 5. In addressing the Section of State Medicine, Mb, John Simon' 
said:— "Let me now briefly refer to the fact that during the last quarter 
of a century all practical medicine (curative as well as preventive) has 
been undergoing a process of transHgumtion under the influence of 
laboratory eiperimenta on living things. The progress which has been 
made from conditions of vagueness to conditions of exactitude haa, in 
many respects, been greater in these twenty-five years than in the 
twenty-five centuries which preceded them ; and with this incronae of 
insight, due almost entirely to scientific experiment, the practical 
resources of our art, for present and future good to the world, have 
had, or will have, commensurate increase. Especially in those parts 
of pathology which make tlie foundation of preventive medicbia, 
scientific experiment in these years hns been opening larger and larger 
vistas of hope ; and more and more clearly, as year succeeds year, we 
see that the time in which we are is fuller of practical promise than 
any of tlia agea which have preoodod it. It ia solely by means of 
experiment that we can hope so to leam the causes of disease as to 
become possessed of resources for preventing disease." — British 
Medical Jounwl, August 6, ISlil, pages 220 and 221. 

^ 6. L) his opening address to the Section of Materia Madica and 
Pharmacology, Professob FaASBK said ; — " It is clearly appreciated by 
all who are actively interested in the pri^roaa of pharmacology, that it 
is essentially an experimental method. This method, indeed, is as old 
, as science itself ; and although it hoa boon the iiutrumont by which all 
true prepress in medicine has been achieved, during a long period in 
the history of medicine it hod been distorted by the importation of 
metaphysical pliantasiea, and dominated by the contending tliooriei of 
the schools. From data of the most iiisiitUcient description theories 
evolved of wide application ; and in no department of medical 
knowledge was this more strikingly manifested than in plinmiacology 
and therapeutics. 

" I have already defined pharmacology as the science of the action of 
K 2 
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remedies, and pointed out that, like every other science, it miwt be 
founded upoa experiment ; which from the nature of its problems 
must ba performed upon living beings." — Britiah MediaU Ji/umal, 
August 6, 18S1. 

IT ?. At the Annual meeting of the British Medical Agsocunox 
held at Byde in August, 1881, the following resolution was passed (with 
one disBBnting voice) ; — " That this Aaaociation doaires to express its 
deep sense of the importance of vivisection to the advancement of 
Medical Science, and the belief that the further prohibition of it would 
be attended with seriom injury to the community, by preventing in- 
veitigations which are calculated to provide the better knowledge and 
treatment of disease in animals as well oi in man." — Briiiih Meilical 
Ji^imai, August 20, 1881, p. 332, 



T 8. In addressing the meeting on the subject of the abeve resolu- 
tion, Pkopessok Huhfhby said : — "It was our duty who know the 
real importance of vivisection to the advancement of our professlun 
and the welfare of the community, it was our duty in the interest less 
indeed of our profession than of the general welfitre of the public, that 
we sliould apeak out and state what we think distinctly. The first 
argument raised gainst vivisection is — What good has it done? To 
one who surveys the progress of medical science from its beginning, 
this question seems scarcely to be possible for persons to ask. Why, 
the truth ia, that almost every advance in the knowledge of the 
workings of the human body has been made through vivisection. Our 
knowledge of the movement of the blood, our knowledge of the mode 
of action of the heart, and the other processes by which the circulation 
of tlie blood ia effected, of the functions of the nervous system, of tho 
functions of the brain, of the functions of tlie spina! cord, of every 
nerve which passes from the brain and spinal cord, of the influence of 
those nerves over every organ and structure of the body, over the 
heart, over the lungs, over the stomach, over the pulse, over the 
kidneys, over the bladder, over the akin, over the muscles, is almost 
entirely due to vivisection. What has been the influence of this upon 
medical treatment 1 Almost all real and great advance in medical 
treatment has been due to better medical knowledge, and that better 
medical knowledge is greatly dus to the advancement of physiology. 
Take away the knowledge which we have received through vivisection, 
and conceive what a chaos would be our knowledge of the human body, 
and our ideas of the treatinent of the diseases of the human body. 
You can scarcely conceive to what we should be reduced. Every man 
in the whole history of medicine, every man who has made real 
advances in the knowledge of the workings of the human body, haa 
done it through vivisection. From Galen to Yesalius, to Harrey, to 
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Hunter, to Hope, and Brodie, — ^for this, the moBt practical ot modem 
Burgeons, was a vivUector ; every one of these men, and they are 
few among tlia maaj, has made hia greatest discoveriea through 
TivUection." 

^ 9. The medical profession In America is equally unanhnoua rat 
this pomt, as is shown by the following resolution, passed by the 
Medical Society of the State of New York : 

"Thttl It Ig'tire-unanirnuuii opllllnn of the lUtHiiTjertt 'of thig«i6lMy 
I titst'~the unrestricted performance, by qualifed medical men, of 

' sntific eiperiments upon animals is essential to the maintenance 
and progrew of the science and art ot medicine." 

IT 10, Sib James PioET writes : — " Speaking generally, it ia certain 
that there are few portions of useful medical knowledge to which expe- 
ents on animals have not contributed. The knowledge may be now 
familiar, so that the sources from which parts of it were derived may be 
forgotten ; or what was first found by eiperiments may now have other 
vidences ; or, eiperinients may only have made sure that which, with- 
out them, was believed ; but the whole history ot medicine would show 
I' that whatever useful or accurate knowledge we possess we owe some 
I ports of it to eiperiments on animals. 

"A clear instance of its utility may be found in the tying of arteries, 
I whether for the cure of aneurism or for the stopping of bleeding. 

"Before Hunter's time, tliat is, about a hundred years ago, it ia 
I certain that 95 out of 100 persons who had aueurlsm of the principal 
I artery of a lower limb, died of it. A few more may have been saved by 
m amputation above the knee, but at that time about half the patients who 
f submitted to that operation, died. At the present time, it is aa certain 
that of a hundred persons with the same disease less than ten die. 

"In the same time there has been a great diminution in the deaths 

from bleeding after large operations : I remember when such bleeding 

might be called common ; it is now very rare. 

^^_ " By these improvements in surgery some hundreds of lives are 

^^^^B annually saved In this kingdom ; lives of which it may be deemed 

^^^1 certain that, leas than a csntuiy ago, ninety per cent would have been 

^^^f lost. Looking back over the improvements of practical medicine and 

^^^ surgery during my own observation of them in nearly fifty years, I 

see great numbers of means efiectual for tlie saving of lives and for the 

detection, prevention, or quicker remedy of dUoa«ea and physical 

I disabilities, all obtained by means of knowledge to the acquirement or 
safe iue of which oxpeiimentt on animals have contributed." — 
mneteeiith Century, Dec., 1881, pages 025 and 927. 



IT 11. SiK Wm. Guu-aays: "Until Dr. Marshall Hall's vivisections, 
I at the beginning of this reign, nothing was really known of the con- 
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vuIhivo state ; but Kia experimenU made it dear that tt coivyulaion u a 
mochanical aerve process, tho beginning of which may be some trifling 
and removeable irritation, which propagates itaelf ijong nervous lines 
to their centres, to isauo again in various directions to the muscles and 
other parts, much after the manner of the electrical force telegraphed 
to B, central office, and thence outward in different lines." — IfintUenih 
Century, March, 1882, page 465. 

IT 12. Bacon, in his " De Augmentis," Book IV., Chap. I., speaks of 
vivisection thus : "Of that other defect in anatomy (that it has not 
been practised on live bodies) what need to speak ! for it is a thing 
hateful and inhuman, and has been justly reproved by Oelaus. But yet 
it IB no less true (as was anciently noted) that many of the more subtle 
paisages, pores, and perforations appear not in anatomical dissectioUB, 
because they are closed and latent in dead bodies, though they be 
open and conspicuous in lire ones. Wherefore, that utility may be 
oonaideted as well as humanity, the anatomy of the living subject is 
not to be relinquished altogether, nor referred (as it was by Celsufi) to 
the casual practices of surgery ; since it may be well dischai^sd by 
the dissections of beasts alive, which, notwithstanding the disaimiUtada 
of their parts to human, may, if judiciously performed and inter- 
preted sufficiently, satisfy this enquiry. "-^Ojie'a Sarceian Oration, 
1880, Note, p^e 140.) 

SscTioN n. — Utilits to ASIMAM, 

T" I. With r^ard to the benefits wJiich the lower animals gain from 
experiments, we ore given much information by Mr. Flemujo, 
P.R. V.C., who aaya ; " It may be as well to state that every advance 
made in physiology, pharmacology, and other branches of medicine, 
benefits animals as well as man." 

"The bencfita wliich these experiments on living animals have 
yielded are already great ; while prospectively the same method pro- 
niises to change half t!ie art of medicine, from a curative system, with 
all its difficulties and uncertainties, to a preventive or protective one, 
applicable no less to animals than to mankind. How much pain and 
sickness will the world then bo spared '. How mucli loss, embarrass- 
ment to commerce, and danger to hjiman and anim.il life will then be 
averted ! " 

"The contagious and infectious disorders are those which have ever 
been most destructive and intractable. Some of these are special to 
the human race, otlicrs to one or more species of animals, while some 
again ore widely transmissible from species to species. Many of these 
afiecting the lower creatures can be conveyed to man, as rabies, 
glanders, anthrai, foot-and-mouth disease, and probably tuberculosis 
and diphtheria. There are also the paraaitio diseases of animals. 
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eeveral of whicli may be transmitted to ouraelvoa, as triohinoaiB, and 
thoaa due to various kinds of norma And vegetable parn^itea." 

. . ' ' Tlie agents in ths tranamisaion of cont^ioua diseases — proved 
in some oaaes, and probably present in all — are minute organismB, which 
need almost the highest magnifying power of tho microscope in. order 
to examine them. They are endowed with most marvelloua powers 
of multiplication, which enable them to act with deadly energy in a 
very short space of time. Their discovery as lethal agencies was only, 
■ could only be, determined hy means of experiments on living animals." 

. . " Inoculation had to he made to test the potency of the culti- 
vated germs, and to ascertain to what extent their diminished enei^ 
was compatible with the existence of the inoculated creature, and with ita 
immunity from the original disease. Experiments and control experi- 
ments, very numerous no doubt, were absolutely essential in order to 
arrive at conclusions, and the result has been the greatest discovery 
of this century." 

. . "The two diseases of the lower animals in wliich the experi- 
mental method has hitherto led to the most complete results are 
anthrax and chicken-cholera." 

" The value of this new method cannot be exaggerated, even if it 
were applicable to anthrax alone By means of this dis- 
covery, made through experiments on living animals in the laboratory, 
ihia scourge, hitherto irrestrainable aai incurable, is now completely 
under tho control of man all over the world." 

"Eabies and liydrophobia (if we may employ the two designations 
for one disease) are only too familiar to the public by the terror they 
inspire. 

" Much of the knowledge we possess with regard to rabies, particu- 
larly as to ita symptoms and latency, has been derived from inoculation 
experiments on animals." 

"By experiments in pathology, disease and mortality have been 
vastly diminished, and continued experiments in the same direction 
■wiU cause further diminution. If mankind benofita, so do animsb." 

"The pain of inoculation is uaually no greater than that caused by 
ihe prick of a pin," — Nineteentk Ctniar)/, March, 1882, page 470, 
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MSCOVBRIBS DUl 
LlVtt-O ANIMAW. 

Thbrb is no foundation for the doubts wliich have been cast by m. 
few writerB on the actual dependence on vivisection of the great Ast- 
ooveriea of the circulation of the blood and lyniph ; but as such doubts 
huve been publislied to the world, and as the mutter is of such great 
importance, it seenw worth while to devote some apaco to making it 
perfeotlf clear, except to wilful misunderstanding. 

IT 1. — H*KVBY ISD THE ClRCnLAHON OF TBK BLOOD. 

Persons have been found to dispute the fact that experiments upon 
living animals played any important part in Harvey's great discovery, 
or even that he made any discovery at all. On the first point, Har- 
vey's own evidence must be decisive. In addition to the passage 
quoted in the tost (pp, 56, 57), I now give an almost word-for-word 
translation of two others, which distinctly show Harvey's method. 
He first collected his facts, making large uae of experiments both upon 
dead and living animals ; and liaving learnt from the latter the con- 
tractile action of the Iwart, the quantity of blood which it expelled, 
and the arrangement for its transnuBSton, he then reasoned upon these 
data, and deduced from tliem his great discovery of the circulation of 
the blood. But the facts on which it rested were all drawn from, 
experiment. 



"Opt 



! Motion c 



a Blood, 

Ke distection of Imniy 



First, therefore, in the hearts of all heretofore living aninials, when 
tlie breast is opened and the capsule which immediately envelops the 
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lieart ia dissected, one can obaerve that the heart is Hometimea moved, 
at others ia at rest, and that there ia a time in which it ia moved, and. 
in which it is devoid of motion. These things [are] more manifest in 
the hearts of the colder animals, as toads, serpents, fn^, crabs, and 
snails, shell-fish, prawns, and all small fish. All things become even 
more manifest in the heartB of tha warmer animals, as the di)g, the 
pigi if previously jou shall have attentively observed how the heart 
commences to be moved with force, and to be moved more languidly, 
and as it were to fade away ; for then you will be able distinctly 
and clearly to trace the pauses of the motion itself, becoming slower* 
and fewer and further between, and one can look into and determine 
more easily both what the motion is, and in what way it takes place. 
In repose, the heart remains as in death, loose, flaccid, nerveless, and. 
as it were prostrate. 

" Chaptek Vrn. — Of tte omoimt 0/ tfie 'blooA passing trough the litart 
from the veitts itiio (h« arteries, <md of (ft* eiradar motion of tts- 
blood. 
Up to this, of thettransfuaion of the blood from the veins into tha 
arteries, and of the ways by which it glasses, and how from the beating 
of the Iieart it ia transmitted and dispensed ; about wliich things there 
are some who before, either induced by the authority of Galenus or 
Columbus or the reasons of others, say that they agree with me. Now 
indeed when 1 shall speak of the amuunt and propulsion ofthepasaing^ 
blood which remain (subjects very worthy of consideration), they will 
appear tu be so novel and unheard of that not only shall I fear some 
hirnn to myself from the envy of some, but I shall dread lest I shall 
make all men enemies. So much doaa habit, or learning [teacliing} 
once drunk in, and deep-rooted like a second nature, sway all men, 
and a venerable respect for antiquity compels most men to eonsider 
things new as naught. However, now the die is cast, my hope [is] in 
the lovo of truth, and in the faimees of learned minds. Aitertrords 
indeed, as well from the dissection of living things for the sake of 
experiment, and the opening of arteries, by various research, as well 
from the symmetry and magnitude of the ventricles of the heart and 
of the vessels coming into and going from [it] which nature (doing^ 
nothing without a purpose) has not made proportioned ia vain to these 
vessels, aa welt from the precise and careful workmanship of the valvea 
and SbrcB, and the rest of the heart's construction, as from many 
other things, I often and seriously would consider with myself, and the 
longer I would revolve it in my mind how great forsooth might be the 
amount of the transmitted blood, and how in a short time it is trana- 
mitted ; nor however could I think that it could be supplied from the 
juice of food atraorbed, but that we would have the veins empty and en- 
tirely eihausted, but the arteries burst by the too great influx of blood,, 
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utileu the blood lomehow should return again from the arteries mto 
the veins, and ocirae back to the right ventricle of the heart. I began 
to consider with myself whether it had a certain circular motion, which 
I aftorwarda found tn be true, that the blood is pushed forward and 
propelled from the heart, through the arteriee, into all parts of the 
body, by the pulse of the left ventricle of the heart, thence into the 
lungs through thoarterioui vein ftvim tho right; and again by the 
veins into the hollow vein, and thunce return to the right auricle, and 
from tho lunga by tlie artery called veinous to the left ventricle— aa ia 
before meationed." 

Words can be no plainer — itatementi cannot be more positive — t!ian 
these. If Harvey discovered the circulation of the blood at all, ha 
discovered it by reflection upon facts supplied to him by vivisection. 

But did he discover it at all ; It is asserted that he was anticipated 
by Servetiu, Columbus (Realdus), and Cesalpinua. Both SorvetuB 
end Columbus had a very clear aonoeption of the pulmonary circula- 
tion, i.e., the flow of blood from tile right ventricle of the heart to 
the lungs, and its return into the left auricle by the pulmonary artery ; 
but they had no knowledge of tha circulation through the rest of the 
system, and I have nut even seen any diitinct assertion that they had. 
The real dispute is as to the amount of knowledge possessed by 
Cesalpinus of Arezzo, for whom some Italians claim the honour 
which the rest of the medical world awards to Harvey. 

Ceaalpinus's chief treatise (" Questlonnm F^tipateticarum, libri 
quinque") was published in tho year 1S71. In the year 1593, Harvoy 
became a student at Fadua, and probably learnt whatever was then 
known upon tlie subject from his anatumical teacher Fabricius, a man 
of high reputation. Wliat hs had to teach was "that the purpose of 
the valves in the veins was not to favour the piiatnge of blood to 
the heart, hut to prevent over-distension of the veins by tho blood in 
its passage tlirough the vunuua trunks to their branches, and also to 
retard the current of blood, bo that time might be given for each part 
to take up its proper nutriment ; and he states that valves are not 
required in the arteries, because, on account of tho tliicknoss and 
strungth of their coats, they ora not liable to be over-distended. 
Neither arc valves required to retard the stream of blood, because in 
the arteries there is a perpetual flux and reflux of blood."* This was 
the best explanation that cinild bo given by the hrst anatomist of Italy, 
more than thirty years after OeaalpLnua was supposed to have dis- 
covered the circulation of the blood. 

Let us now glance at some of Cesalpinus's own statements on tha 

* Dr. Geoi^ Jnhnaon, in hia Harveian OraHon, dolivored June 24. 1883, to 
whioh I am indebted for most oF the informatinn conUiiiioi in this niite. The 
paesage referred to will be found hi the work of I'abrioiu* "Do Venanuo 
-Eitiolis," p. 3, publldied in 1603. 
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•ulijeot of the motion of the blood, bearing in mind tliat in liia time, 
the puhnonary ciroulation was fairly well known, while the prevalent 
idea was thnt iu the veins nnd arteries of the rest of the body the blood 
moved backwards and forwards, the Huid in the former being of & 
nutritive nature, that in the latter what was called anclive — or ener- 
gizing. He aays : " The vena cava and the aorta, after entering all 
the viscera except the heart, pass beyond them, or if any come to an 
end, they ore resolved into capillam^nta, and do not pour their blood 
into a cavity, for nowhore except in the heart is the blood contained in 
« cavity out of a vein."* From thia passage two things are evident : 
firstly, that he considered the vena cava as conveying {instead of col- 
lecting) blood, equally with the aorta; secondly, that hia rap iff amenta 
are not our capillaries (which moreover he could not have discovered 
without the microscope), because they were not vessels at all, but the 
supposed hair-like terminations alike of veins and arteries. 

Again, Ceaalpinus agrees with Aristotle that the main function of 
the brain is to cool the blood collected within it. " For this purpose, 
not a few and large, but many small veins from the aorta aiui Iht carxt 
are distributed to the brain, which is supplied with blood, not gross and 
thick, but thin and pure."+ Here wo Imve the vena cava again con- 
ducting blood. 

" A nerve," he says,! " is nothing raoro than the extremities of the 
aorta." But, " if the spirits are conveyed through tho nerves for ths 
purposes of sensation, it does not follow that the sentient part is of a 
•anguineouB valve, for the nerves do not convey blood. "g Conse- 
quently no blood at all passes out at the extremities of the arteries \ 

" But the vena cava distributes branches throughout the whole body, 
in order that, together with the arteries, tlioy may nourish every 
part. "II "As rivulets draw water from n fountain, so dothevettw 
and arteries draw blood /ram the heart. "II " The fountain of blood 
in the heart being distributed into four vessels — viz., the vena cava, 
the aorta, the pulmonary vein, and ortery — irrigates the whole body 
hTce the four rivers proceeding out of Paradise. " ** 

Is it necessary any further to multiply quotations, in order to 
ahow that Cesalpinus was ignorant of the facta that tho blood in 
tho arteries and in the veins flows in apposite directions, that it is 
transmitted from one to the other through minute vessels, and that 
the veins bring blood to the heart, instead of carrying it away from 
that organ ! The only apparent evidence of any force to shuw that he 
really was acquainted with the systemic ciroulation consists in a kind 
of cento from his writings, composed by Br. Del Yita, in which sen- 
tences from different parts of his difibrent works are strung together, 

• Qaaa. Per. lib. v. p. IIB A. 
+ 7(mi.p. 120A. 
t Ibid. p. 120, E. F. 
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BO aa to form a distinct description of what the above eitracta have 
proved him to he ignorant cif. Eighteen distinct passages are used in 
this faahion, to ooropoae about nine short printed iines. Upon this 
plan, any doctrine might he proved out of any book, and so discreditable 
a device onlj shows the ivcalmess of the cause it was intended to 
Bup^jort. 

% 2.— DlSCOVEBV OP THE Lacteals. 

Tlie discovery of the lactoiils by AaeDius has also been disputed, on 
the ground that the old anatomists of Alexandria had made a vague 
allusion to some such vessels. These vessels were certainly not gene- 
rally recognized, or at all underatood, until Asellius called attention to 
them. He describes his discovery in the following words : 

" Having thrown back the intestines and the stomach towards the 
pelvis, all at once I saw a number of very fine white cords scattered 
over the whole mesentery, and spreading over the intestines by means 
of an infinite number of delicate rootlets. At first, thinking them tu 
be nerves, I did not pause. But I soon remarked that the nerves of 
the intestines were quite distinct from these white threads, and ran 
a different course. Being struck with the novelty of this fact, 1 
remained a moment silent, thii^king to myself of the coiitroTersies, no 
less full of asperity than words, which were kept up by anatomists on 
the subject of mesenturic veins and tlieir functions, W!ien I came to 
myself, in order to satisfy myself by an eiperiment, I pierced one of 
the largest cords with a sharp ocolpel. I hit the right point, and at 
once observed a white liquid like milk escaping from the severed 
vessel. At this flight I could not restrain my joy, and, with Archi- 
medes, crying ' Eureka !' invited those present to enjoy the spectacle, 
which was so wonderful and unique that it struck them all with 
astonishment. " — Daremlerg : " Histoire de la Mddecine." 

But AfloiliuB did not know the true destination of the vessels he dis- 
covered ; he thought they carried nutriment to the liver. His failure 
to demonstrate this theory made some anatomists alti^ether doubt the 
existence of the vessels. 

In commenting upon this point, a writer in an antivivisectionist 
journal, oays i . , , . " Vivisection had accidentally blundered upon 
an important discovery. Vivisection promptly recovered from its 
accident, and triumphantly proved the discovery a blundtir. And so 
the ' discoverer' Aselli died — in his ignorance of the true beoring of his 
discovery. And twenty years later the anatomist Pecquet blew the 
theories of the vivisection ists to tho winds, and freed science for ever 
from one more set of the ' errors' which eiperimenta! physiology had 
done its best to perpetuate." — "Physiological Fallacies, II. The 
Laoteals."— 2(-oj)/ii;is(, June 1, 1881, p. 37. 
The extraordinary incorrectness of these assertions cannot be better 
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Bhawn than "bj giving the eiact words of Jean Pecquet, u quoted "i 
Daremberg, in hia " Hiatoire de la M^djcine" : 

' ' I had removed the heart of a dog and placed it on the table, and 
was thinking of nothing but counting the systoles and diastulGB which 
the last efforts of its spirita produced, when I perceived a white sub- 
fltanoe like milk flowing from the ascending vena cava into the peri- 
cardium, at the place where the right auricle of the heart had been, 
I examined the white Bubatance, and not being able to find an abscesB 
which might, as I thought, have produced it, I opened the veins above 
and below the heart, and I found that this substance (which had no 
other taste, smell, colour, or consistence than milk or chyle such as I 
had seen pressed out of the lacteal veins) came from the subclaviaa 
branches, and a little beyond the jugular I found the opening where the 
liquid entered into the vein. I thought the meaentery might have sent 
this milk to this part by cliannels hitherto unknown, and that it was 
advisable not to neglect the knowledge a divine Providence had given 
me of a fact so useful to the practice of medicine. I placed my hand 
on the mesentery of the animal, which was still pretty warm, and 
whose lacteals were not yet exhausted. I had scarcely pressed when I 
could see the milk flow from the two sourcea I had already remarked 

in the subclavian I continued tlie aearch for these vessela in a 

number of doga, which I opened tor this purpose. I found them all 
along the dorsal vertobns lying on the spine below the aorta. They 
swelled below a ligature, and on relaxing the same I recognized the 
iiiilk carried to the holsal Iiad observed in the subclavian veins." 

Pecquct's contributions tg the subject arti therefore all based upoB ^ 
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The expression of nn opinion by a regnkrly qnnlified medical maa 
agoinat tlie practice of experiment on living utiiiDols is bo rare and un- 
authoritative as to be consptcuoUB by its insignificance. It is a question 
on which the profession is practically united, and cannot be relegated to 
the decision of ignorance as one upon which " doctors disagree." 

In Appendix C some evidence has been given of the singular una- 
nimity of their judgment on the point. A very few dissentients, how- 
ever, constitute a minority ; and it may now be useful to make an 
attempt to estimate their number, and the value of their opinion. 

H 1.— EvtDBNUB arvBs bsfobe the Royal CoMuisaioK. 

Forty-seven skilled witnesses were examined before the Eoyal 
Commission in 1875. These were selected, either on account of theu- 
general eminence in medicine and surgery, or on account of their being 
working physiologists, or because they had been communicated with by 
some of the anti-vivisection societies. If persons of repute existed in 
the ranks of the medical profession willing to give adverse evidence, 
we may fairly suppose that they were called for on that occasion. 

In reply to the question : "Are experiments necessary for original 
research?" — we find the following majority answering, " Yeb." 

Sir Thomas Watson, Bart., M.D., P.a.S., Physicisji in OrdinaiJ to 
the Queen. 

Sir George Burrows, Bart., M.D., F.E.S., President of the Eoyal 
College of Physicians. 

Sir James Paget, Bart., F.R.S., President of the Royal Itledicftl and 
Chirurgical Society. 

Professor William Sharpey, M.D., F.B.S., LL.D. 

George W. Humphry, F.R.S., Professor of Anatomy in the Uni- 
versity of Cambridge. 

Henry W. Acland, M.D., P.R.8., Profeaaor of Medicine intha 
Cniversity of Oxford. 
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Sir William Perguaaon, Bart., F.R.S., Sergeant-Surgeon to tho 
Quoen. 

Alfreds. Taylor, M.D., F.R.S., Professor of Medical Juriapradenoe 
at Guy's Hospital. 

George Eoileston, M,D., Profeasor of Anatomy and Phyaiology at 
Oxford. 

John Simon, C.B., F.R.S., Medical Officer of the Privy Council. 

Artliur do No& Walker, M.D. 

LatVEon Cape, M.D. 

Rev. S, Haughton, M.D., F.R.8., Professor of Physic, Dublin 
University. 

A. H. Garrod, Prosector to the Zoological Society of London. 

F. W. Pavy, M.D., F.R.S., Profesaor of Physiology, Guy's 
Hoapital, 

P. H. Pye-Smith, M.D., Lecturer on Physiology, Guy's Hospital. 

J. Burdon Sanderson, M.D., F.R.S., Profesaor of Physiology, Uni- 
versity College. 

M. Foster, M.D., F.R.S., Prelector of Physiology, Trinity College, 
Camhridge. 

John Anthony, M.D. 

William Rutherford, M.D., Professor of Physiology, Edinburgh 
LTniversity. 

William Turner, M. B. , Professor of Anatomy, Edinburgh University. 

J. Crichton Browne, M.D. 

David Ferrier, M.D., Profeaaor ot Forensic Medicine, Kirg's 
College. 

George Hoggan, M.E. 

G. Eleiii, M.D., Aaaistant Profeaaor at the Laboratory of the Brown 
Institute. 

E. A. Sehitfer, M.B.O.S., Assistant Professor of Physiology, Uni- 
TBrsity College. 

J. G. McKendrick, M.D,, Profesaor of Phyaiology at Edinburgh. 

J. Lister, M.B., F.R.S., Professor of Clinical Sui^ety, Edinburgh 
University. 

H. McDonnell, M.D., F.R.8., Profeaaor of Anatomy and Phy- 
siology. 

T. Hayden, Profesaor of Anatomy and Physiology in the Catholic 
Univeiaity of Ireland. 

J. Cleland, M.D., Profesaor of Anatomy and Physiology at Galway. 

Charles Darwin, F.R.S., &c 

Francis Sibson, M.D., F.R.8. 

J. M. Pm*er, M.D., Professor of Medicine, Dublin Univenity. 

Wickham Legg, M.D., Professor of Anatomy, St. Bartholumew'a 
HocpitaL 

A. Gamgee, M.D., F.B.S., ProfeMorof Phyiiology, Owen'iColl^, 
Manchester. 
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G. J. Allman, M.D., Professor of Natural History, Edinburgh 
University. 

Sir William W. Gull, Bart., Physician Extraordinary to the Queen. 

W. B. Carpenter, C.B., M.D., Registrar of the London University. 

T. Lauder Brunton, M.D., F.R.S., Professor of Materia. Medica at 
St. Bartholomew's Hospital. 

A. J. Sinclair, M.D., Examiner at the Edinburgh College of Phy- 
sicians. 

P. D. Handyside, M.D., F.R.S.E., Professor of Anatomy, &c., at 
the Universities of Edinburgh and St. Andrew's. 

Wm. Williams, Principal of the Edinburgh New Veterinary College. 

Edward Crisp, M.D. 

George Henry Lewes, Esq. 

And the following minority answered " No'* : 

George Macilwain, M.R.C.S., 1818 (retired from practice). 
Wm. Benj. Archibald Scott, M.D. Edim. (late Surgeon Super- 
intendent of the New Zealand and United States Emigration Service.) 

IF 2. — Subsequent Literatuee. 

A third exception to the unanimity of medical men is furnished 
by the author of a pamphlet which has lately been widely circulated 
by an Anti-Vivisectionist Society.* It proceeds from the pen of a 
medical practitioner ; but it contradicts not only the avowed opinion 
of that profession, but also some of the best-established facts in phy- 
siological science. 

The author was not one of the witnesses who appeared before the 
Royal Commission; and the evidence which the commissioners did 
not think it worth while to invite, or the anti-vivisectionist societies 
to invoke, need hardly occupy our attention, if it were not that this 
pamphlet has been largely read, and has obtained a considerable amount 
of credence among people who are unable to detect its blunders and 
misstatements. I shall therefore examine in detail some of its state- 
ments. 

o. — Peeuminaiiy Inquiribs. 

The author repudiates the possibility of coming to any just conclu- 
sion by reviewing the general improvements in medical practice which 
have followed closely in the steps of physiological discovery ; and on 
the matter of improvement in the performance of surgical observa- 
tions, he says : '^ It will not do, as has been the case in many of the 
arguments, to draw such a picture as that of an amputation in the 
17th century and one performed last year, and say that the change is 

* " On the uselessness of Vivisection upon Animals as a Method of Scientific 
Research." By Lawson Tait, F.R.C.S., &c. 
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I due to vivisection. We might juat aa well point to the priaona of the 
I Inquisition, and then to one of our convict eitabliahments, and claim 
•II the credit of the cliange for the fact that our judges wear wiga." I 
venture to maintain that it will do veiy well, because experiments upon 
animals have been one of the chief causes of the acknowledged change, 
whereas a Spanish prison nover has been clianged into on English one, 
HO that the somewhat silly remark about judgos' wigs cannot even be 
squeezed into a parallel. A catecliism follows, to the greater part of 
which completely aatiafa^tory anawera have been given in the text. 
" The real questions are : What advances in detail are due to viviaec- 
I tion ?" This jioint has already been fully dlacussed, see pp. 1)1 to 83. 
" Could these advances luive been made without vivisection i" Ail that 
we know is — tliat for niany centuries they were ?w{. "If viviaectioa 
Mos necessary for elementary and primitive research, is it any longer 
[ necessary, seeing th.tt WQ have such splendid and rapidly developing 
I methods in hundreds of other directions 1" " Hundreds" is an absurd 
I exaggeration ; but, setting that aside, ao long as millions die prema- 
turely every year, or suffer from preventable sicknesses, nW methods of 
1 research are necessary, until we know all that is to be learnt of the 
1 nature of disease, and the means of its prevention and cure. " Have we 
made complete and exhaustive use of all other available methods, not 
n to objection f Have we burnt out the last of our pine-torchca 
J before turning on the electric light ? No, — I do not think we have, 
and I do not think we shall wait to do ao either. The value of other 
modes of research is doubled and trebled when combined with experi- 
I ments on living animals. Time preesos ; Death does not wait ; life is 
short and precious, — the duty of the profession of healera is to do ali 
intheirpower to lengthen and improve it. "And, finally, are the 
advances based upon vivisection of animals capable of being adapted 
I conclusively for mankind, for whose benefit they are professedly 
made?" This question is difficult to answer, only because it is very 
I difficult to understand. If the results of vivisection nee "advances," 
I they must be for the benefit of mankind, and must be capable of being 
I adopted for mankind, and adajited to it, — except in so far as tliey are 
I intended for the benefit of the animal creation itaelf ; but wliat the 
I author is aiming at in the phrase " adapted conclusively for mankind" 
aore than I can " conclusively" explain. If, however, he means 
I to inquire whether conclusions drawn from eiperiraents upon animals 
n be applied to human beings, the question has been answered in 
I Chapter Vm. 

—The Evibencb of Dbs. Aclakd aitd Lauder Brustos ekfors 

THE ROY.AJ. Commission. 
nstead of general results the writer prefers "spocifio instances" 
l.*Qd »^a " they must be analysed hiatorioally with great ci 
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His historical analysis opens with the consideration of ** the alleged 
discovery of the circulation of the blood by Harvey," which "our 
insular pride'* has claimed for him. . . . He then states " That he 
(Harvey) made any solid contribution to the facts of the case by vivi- 
section is conclusively disproved, and this was practically admitted 
before the Boyal Commission by such good authorities as Dr. Acland 
and Dr. Lauder Brunton." Where or by whom the conclusive dis- 
proof is given is not divulged ; with great care therefore I turn to the 
proceedings of the Royal Commission, to seek for the admission of the 
highly respectable authorities named. And I find that neither of these 
gentlemen says one word on the subject, or even indirectly refers to it. 
I do not like to conclude that this is a deliberate mis-statement ; but, 
after careful perusal of the pamphlet, I believe it to be a fair sample 
of the ** great care" expended by the author on his historical analysis. 

7. — Carbolic Acid. 

He next proceeds categorically to contradict some of the evidence 
of the leaders of modern medicine and surgery, as to the advances due 
to experiment, and actually prints the following astounding sentence : 
** I have shown in my published writings that carbolic acid has done far 
more harm than good." At a time when the immeasurable value of 
the aseptic method of treating wounds is daily making itself more and 
more widely felt, when all the medical world rings with the fame of 
its discoverer, and when the use of carbolic acid has changed the whole 
routine of surgical practice ; — it is strange to hear this solitary voice 
uplifted to say, plaintively : ^ * Perhaps it would have been better if we 
had never heard of it." Perhaps it would have been better also, if we 
had never heard of ligatures, or chloroform, or any other of such 
medical delusions ; but perhaps it would have been even better still — 
for the author's reputation — if we had never heard of the " published 
writings." 

5. — Similarity or Dissimilarity op Human and Animal Physiology 

AND Pathology. 

It is extremely difficult to deal with statements in tliis pamphlet, 
because they are only capable of being contradicted ; and a writer 
desirous of observing the usual courtesies of discussion is perplexed 
to decide whether it is least offensive to suppose that the author knows 
the real facts, or does not know them. When, for instance, he states 
that he has seen the leg of a dog amputated at the hip-joint, and that 
**not a single vessel bled," — it is only i)ossible to ask: "Was it a 
living dog ? Who else saw it ?" When he goes on to assert that 
" our arteries act in ways altogether different from those seen in the 
lower animals," he says what could only be believed for a moment by 
people totally ignorant of physiology, and what proves that he is 
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entiruly caroless as to whether bettor-infoniied persona suppose him to 
be BO or not. It dooa not, however, require even the amallest inde- 
pendent knowledge of the auhject to detoct the fallacies in such 
reasoning as that which follows. "Their (the lower, animals') patho- 
logy and physiology are absolutely different (from ours), as may bo 
Been in the frequency of apoplexy and aneurism with us, and the 
ahuost complete immunity from them of all the lower animals, even in 
extreme old age. Hunter tried his best to induce aneurism in the 
lower animals, and failed. Injuries to arteriesin the lower animals ors 
repaired with the utniofit certainty and readiness, hut in man it is alto- 
gether different." That is to say, bocauae animals enjoy better health, 
and have sounder tissues than moBt men possess under our highly 
artificittl conditions of life, therefore they are differently constituted ! 
One might as well say that the physiology of a robust ploughboy was 
radically different from that of a confirmed valetudinarian, because he 
would laugh at a blow, a scratch, or a draught, from which the other 
would suffer for months. Hunter tried in vain to induce aneurism 
in a Itealfhy dog : granted, and so he might have tried in vain to induce 
it in a healthy man. With some persons wounds and injuries of all 
sorts heal rapidly and easily, with ethers (of a defective constitution) 
there is great difficulty in inducing them to heal at all. Can we there- 
fore conclude that "their pathology aivl pkysMogii are absolutely 
different" ? 



The next remarkable statement that we meet with is a denial that 
experiment has added anything to uur present knowledge of tlie beat 
methods of tying hlood-vessels, and the author sneers at tlie use of 
catgut, now universal in the instructed medical world. The fact calls 
for no further remark. He now says that he has himself made espe- 
riments upon hving annuals, conceminij the tying and torsion of 
arteries, and found them to be futile, and uncertain and untrustworthy 
in their results. This is fully credible, and also requires no conuiieat. 
The experimenters named in the toxt have, however, been more for- 
tunate. Want of acquaintance with what had been done by others may 
perhaps account for this regrettable waate of the investigator's time, and 
of hia subjects' sufferings ; since he informs us that his experimeuta 
were directed to "getting quit" of the ligature altogether, in conse- 
quence of " the fact that after a vessel was tied, one end of the hgH- 
turewas cut off, and t!ie other left hanging out of the wound," of 
course causing much inconvenience. " The amazing thing," he adda, 
" is tiiat with all the esperiinents made upon animals, nobody ever 
thought of cutting the hgature quite short, and closing tlie wrmnd 
uverit." It aeems a more amazing thing that a person who cornea 
forward to apeak with authority on the subject, as &n original inveati- 
L 2 
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gator, Bliould not have known that Sir William Ijiwrenco (ii» well as 
niany otliers) had thought of it and done it yuara before, He writes 
thus: "The methial 1 have adopted coiiBiatB in tying the vcbbsIs with 
Ibe Bilk ligature, and cutting off the ends aa clone to the knot oa ia 
consiBtent with Becurity. Tlius tho foreign nintter is reduced to an 
inaigniticant quantity."* On account of the absucaaes and other evil 
resultB which followed tliis practice, it waa reiinquialied. It can now, 
however, be dona with snfety, using aseptic catgut, — a metliod that the 
author cloBBSB among "novelties, which speedily die out when applied 
to human beings." The aseptic Rystem is certainly new, but tJie use 
of animal ligatures is neither a novelty nor likely to die out. It was 
introduced in 1814 by Profsasor Physick, of Pennaylvania, and im- 
proved by Dr. JainieBon, who states as the result of his observations 
and experiments upon sheep, dc^, and other aninmla^that a capsule 
will surround the ligature, or tho vessel will be surrounded by an 
abundance of lymph, and tlie ligature destroyed.t Can the writer of 
the pamphlet be ignorant of these facts in tho history of surgery, and 
of this fact in its present condition — that any surgeon who discards the 
use of catgut for deep ligatures would be held by tho majority of his 
prof BBsion to be a barbarous practitioner ] 

Strangely does the evidence on the subject given by Sir Jainus Paget 
— one of tlie greatest living authorities on surgical pathology— before 
the Eoynl Coininission (Ques. 2!)5) compare with what precedes : 
" The whole procoas of the recovery of an artery after ligature, and 
the means essential to its recovery, and the exact knowledge of all 
the process by wliich the artery is closed, could not have been ascer- 
tained witliout experiments upon animals, because it is as essential 
to know the whole process of the recovery as it is to know tlie par- 
ticular manner in which the operation is to bo performed. You might 
refer to a number of operations that were done for the ligature of 
arteries (some of which were done by Hunter hinisclf and some by 
those who followed 1dm) which failed, and tho patients' lives were 
lost, simply because at that time surgeons had nut aacurtained the 
whole nature of tliu process for tlio repair of the injury done by the 
operation." 



17. — SOBCUTANBOUS TbKOTOMV. 

On this point, tlie author remarks that he cannot find any record 
of Hunter's vivisectional experiments upon the surgery of tendons, 
" beyond the allusions to them by Drewry, Ottley, and Palmer in his 
life of Hunter." Had he ext«nded his researches to the Huiitcrian 
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Museum nf the Royal College of Surgeons (one would have thought not 
an unlikely place to begin them), he would have found in Section IX. 
in Special Pathology, No. 5M, a Bpocinien which is thus descrihed in 
the catalogue : "A longitudinal section of tlie fendii AdiUlm and of 
part of the os colds of an ass. The tendon was divided tranaveraely, 
and — it ia believed — hy aubcutiuieoua section. Its divided extremities 
have retracted to a considerable distance from each other, but are 
united by a firm and compact substance, pale though vascular, and 
presenting no appearance of a, fibrous texture. A similar substance ia 
diffused among the immediately adjacent tissues. — Hvnteriati." 

The following note is appended. " In the life of John Hunter by 
Sir Evorard Home, appended to Hunter'a ' Treatise on the Blood, 
Inflammation, and Gun-shot Wounds,' it ia stated that he ruptured hia 
own ta\do AchUlui, which turned his attention to the mode of union of 
broken tendona. ' He divided the teiulo AdiUlis of several doga, by 
introducing a couching -needle through the skin at some distance from 
it, and with the edge cut through the tendon ; in this way the orifice 
healed up, and niade it similar to a broken tendon. The dogs were 
killed at different periods, to show the progress of union, which was 
exactly similar to tliat of a fractured bone when there is no wound in 
tlie skin.' These experiments were performed in 1TC7, live years 
before Home began to work under Hunter ; but there is little doubt 
that this specimen ia also the result of a aubcutAneous section." 

No. 595 ia— " The Uwlo Adiillis of a deer, which waa divided trans- 
versely, and, it is beUeved, by subcutaneous section. Its interior is 
shown by a longitudinal incision. The divided extremities are not so 
far apart as thoae in the preceding specimen ; and the aubatance uniting 
them, which is of rather loss diameter tlian tlie tendon, is harder, 
paler, and obscurely fibrous, like the tissue of a firm and well-formed 
cicatrix. — Hun terian. ' ' 

No. 59C is — " Tlie other section of the same tendon." 

The fact that these experiments failed to attract notice has nothing 
to do with their purpose or merit : it only causes regret tliat they were 
not followed up by others of a similar nature. As it is, our author 
consents to attribute the commencement of scientific tenotomy to the 
work of Stromeyer, and thinks that by bo doing he denies the experi- 
ments u[>an living animals any share in its credit. He does not seem 
to be aware that Stromeyer'a results rested upon a basis of vivisection ; 
since he only copied what veterinary surgeons (as the results of ninny 
experiments) had long been in the habit of doing upon horses. In a 
foot-note upon p. 71 of hia Operaticen Ortltnpadik, Stromeyer himself 
says; "From experiments on the reproduction of tendons instituted 
by Herr Giinther, Vice-Director of the Veterinary College here (Mag- 
deburg), on horses, it has been further shown that — even after consider- 
able loss of substance, e,<;., removal of one inch in length of the tendon 
— the same (reproduction) so thoroughly takes place that in the inter- 
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vening toxtuio tiio Bilvor-aliining librillar auliBtanco rc-uppcara. TIiobo 
experinionts wore moreover iiiiulo witli oimsiilemble expoeure of tliu 
tendon, and the reprodacticin Fdllowed by menns uf a prucesE i>! BUp- 
purution iind gran illation. Since, however, reproduction is tnuali 
stronger in a hotao tlinn in man, tlio concliwiuns drawn from these 
experiments must be applied with gteai ciire." Further on (p. 110), 
the following note occurs: " Herr Giiiither has for many years per- 
formed tenotomy in onsea of ' StelzfusB" in lioraes, in tlio same manner 
as the AchilleH tendon ia now cut, with the snmlleBt possible skin- 
wound. The roBult is constant and brilliant, and the animals become 
capable of doing the heaviest work. Former oiqioriinenta, which both 
he and otlior votennaiy surgoona made with tenotomy in an open 
wound, gave vciy unequal and generally unfavourable results. So 
that, in tlio tase of the liorae also, tho certainty of results depends 
upon the tenotomy being subcutaneous." 

Stromeyer hesitated at first to act upon the roaulta of these vivi- 
sectionol experiments, because he feared that human tendons wero 
different from equine ! Some fifty years ago, ho had reached the 
point of knowledge of comparativo physiology where the writer of this 
pamphlet now stands ; but Imppily for his science, he passed beyond 
it, and learnt that the lover animals are, alter all, the same '* Qesk 
and blood" as ourselves. 



1.— TRANBFpaiON OF Blood. 

On this point tho author remarks r "We hear a great lioid of cuses 
tu wliich patients have aurvivod after transfusion, but we hear little 
or nothing of its fnilurea, " The followin;{ table of the result of 210 
coses (see Lancet, August 6th, 1882, page 174) answers this re- 
mark, especially when it ia remombored tliat the coses in wliich 
transfusion failed must have been lost, whether it was attempted or 
not, and the lives saved must be counted altogether to tho credit of this 
operation. 



Cases. 


Number of 

Cuei 
Treated. 


Number 
Cured. 


Percent. 

Cured. 


Po»t-partmn Hremorrhoge 

General Hiemorrhagc 

Carbonic OxidB PoidoninB 


108 
76 
18 
15 


(iS 
38 
10 
1! 


as 

50 

S5 
40 



Mr. Tnit is mistaken in stating that Andrd Libavius performed 
transfusion in 1594 ; ho deacribos tho process of transfusing arterial 
blood from one person into the veins of another, but says that the 
physician wjio performs the opejution must be out of his sense 



APPENDIX E. 151 

(**parum sanse mentis"), and in need of hellebore. (** Appendix 
necessariasyntagmatis arcanserum chymicarum." Frankfurt, 1815.) 
Only the numerous experiments performed upon animals have satisfied 
the medical profession of the value of so startling an operation, and of 
the best methods of performing it. The latter may be found summed 
up in the report on this subject presented to the Obstetrical Society of 
London, in November, 1879, by Mr. E. A. Schafer, F.KS. 

Enough evidence has now been adduced to show that this publication 
is equally mitrustworthy as to matters of fact and matters of phy- 
siology, and appears to be intended only for readers who are unac- 
quainted with the first principles of that science. 
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Legislation. 

Setting aside the question discussed in the text — ^whether the passing 
of any special statute was called for by the evidence given to the 
Royal Commission in 1875, or not, irrefragable arguments can be 
adduced to prove :— a. That the Act 39 and 40 Vic. c. 77, is far more 
stringent than any legislature recommended by the Commission ; 
h. That the Act has been administered with a rigour never contem- 
plated by Parliament, or expected by the profession of medicine : 
c. That the progress of physiology has been retarded in this country 
by the operation of the statute. 



IF 1. — Object of Legislation recommended by the Royal 

Commission. 

The Royal Commission recommended that a legislative control should 
be established, for two reasons : 1. To prevent abuse accompanying 
the great increase in physiological inquiry which they expected. 
2. To a£ford an antidote to the unjust suspicions and abhorrence that 
had spnmg up in the public mind. The report says (p. xvii.) : 

'^ Looking at the circumstance that a great increase is to be expected 
in physiological inquiry, it appears to us most important that some 
legislative control should be established to prevent abuse extending in 
this direction. It is, moreover, much to be regretted that a feeling of 
suspicion, and even of abhorrence, should have been permitted to grow 
up among a large and very estimable portion of the public against those 
who are devoted to the improvement of medicine and to the advance- 
ment of science. Publicity is the antidote of suspicion, and we look 
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to the reasonable superintendence of constituted authority as afford- 
ing the means of reconciling in the public mind the sentiment of 
humanity with the desire for scientific knowledge." 

That the expected increase in physiological inquiry has not taken 
place appears from the parliamentary reports given in Appendix B. 
That the antidote has had no remedial efficacy appears from the 
expressions made use of by the very persons in deference to whose 
opinion the statute was passed. At a meeting of an antivivisection 
society at Lord Coleridge's house, Cardinal Manning said : 

"The history of the existing Act has shown that it is futile to 
attempt to separate the use of vivisection (if lawful use it have) from 
abuse." . . . "And believing, as I do, that it cannot be controlled, 
that we have endeavoured to control it, that we have had a most 
elaborate commission and report, that commission and report laid down 
the number of conditions under which this practice must be admitted; 
legislation was founded on that report, and I believe not only has 
that legislation been ineflfectual, but that we have been entirely hood- 
winked, and the law has not been carried into eflfect." 

On the same occasion Lord Coleridge said : 

'* After considerable reflection on the matter, having read much that 
I would rather not have read, and having thought on the matter so 
much as I had the power, I have come to the conclusion that control 
it you cannot." — Zoophilist, July 1, 1881, pp. 54-57. 



IT 2. Scope of Legislation Recommended by the Royal 

Commission. 

The Commission had no intention of hampering in their inves- 
tigations men of recognized character who were working at physiology. 
Their object was to establish a check upon the unskilful, the inhu- 
man, and the inexperienced. They say (Report, page xvii): " Those 
who are least favourable to legislative interference assume, as we have 
seen, that interference would be directed against the skilful, the 
humane, and the experienced. But it is not for them that law is 
made, but for persons of the opposite character." .... 

"From this prepossession (against interference) many of those 
whose position and character entitle them to the greatest weight are 
wholly free ; and it has always yielded to the consideration that if 
there be a proved necessity for legislative interference to prevent 
abuse, such interference will be right, provided that the teaching of 
physiology and the prosecution of research by competent persons be 
not interfered with." — Royal Commission Report, p. xv. 

Fortunately, the class of experimenters against whom the Com- 
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mission wished to direct the law does not and cannot exist in tliis 
country. 

But, unfortunately, the law has been passed, and put into force 
against competent persons, so that the prosecution of research has 
been materially impeded and interfered with. Here is what the 
physiologists themselves say on the subject after five years* experience 
of the Act : — 

" Both licenses have been refused, and certificates have frequently 
been disallowed, and have only subsequently been granted or allowed, 
after long delay and by the help of strong pressure upon the Home 
Office. Moreover, some certificates have been absolutely refused, and 
in several cases experiments have been prevented owing to intimations 
that licenses or certificates would certainly not be granted if applied 
for. 

The numbers are as follows : — 

B^fusal to allow certificates, Seven cases. 
Injurious delay, amounting to practical refusal. Six cases. 
Deterred from application, Five cases." 
Memorandum adopted by the Physiolojical Society^ 8th December, 
1881. 

So far as the doctors themselves are concerned, the fact that they 
consented to the passing of a law which they must have known to be 
superfluous, and might have known to be injurious, cannot but 
diminish our sympathy for their personal loss and annoyance ; although 
it is fair to remember that they were deceived by the substitution of 
the expression ** invertebrate " for "cold-blooded" animals in the 
final clause of the Act ; the then Home Secretary failing to appreciate 
the enormous practical difference which the change would make in the 
operation of the Act. But the check put to the progress of medicine 
is a public loss, and it is not even compensated for by the successful 
exorcism of the phantom against which this legislation was aimed ; so 
that the expectations under which the medical profession supported 
the Bill have been in every respect disappointed. 

As to the nature of the investigations intended to be affected, the 
Commissioners say : 

** It has been proposed to enact that the object in view shall be 
some immediate application of an expected discovery to some prophy- 
lactic or therapeutic end, and that any experiment made for the mere 
advancement of science shall be rendered unlawful. But this proposal 
cannot be sustained by reflection upon the actual course of human 
affiairs. Knowledge goes before the application of knowledge, and 
the application of a discovery is seldom foreseen when the discovery 
is made. The first origin of a great discovery is often, like the germ 
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f of the natural life in an animal or a vegetable, Boamallaa ti)beBcarcely 
ceptible, and yet it may contain in it the seeds of the grandest 
( resaltB. " — Export, page xviii. 

In spite of this clear ospreMion of opinion on the part of the very 
■ best authorities, we find when the Act is passed that this is the very 
T first restriction imposed : — 

Clause 3. " The following restrictions nre imposed hy this Act with 
I respect to the performance on any lining animal of an experiment cal- 
p culated to give ])ain ; that is to say, 

(L) The eiperiment must be performed with a view to the advance- 
ment by new discovery of physiological knowledge or of know- 
ledge which will be useful for saving or prolcmging life or a!le- 
viating suffering." 

Again, the Commissioners report ; 

. . . . " In the case of professional education, as at one of the 
I medical schools, it cannot, we think, be denied that there is much 
a in the argument that teacliing without demonstration, can scarcely 
^ be considered teacliing." — Report, page sviii. 

And the Act retorts : 

Clause 3, par. 6. — "The experiment shall not be performed as an 
I illustration of lectures in medical schools, hospitals, colleges, or else- 
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One of thu recommendations of the ConnmssionoTS is ns follows : 

"It may be found desirable that one of the conditions to be attached 

I to a license should be that the enperimonts should Iw performed in 

B particular place ; but tliis is a detail which may vary with cir- 

I enmstances, and we think It ought not to be stereotyped by statute." 

—Report, p. XX. 

Yet the following clause of the Act is administered, by general 

I order, in the moat rigorova manner possible : 

" 7- The Secretary of State may insert, as a condition of granting 

I uiy license, a provision in such Ucense that the place in which any 

r experiment is to be performed by the licensee is to be registered in 

I Buch a, manner as the Secretary of State may from time to time by 

I any general or special order direct ; provided that every place for the 

[ performance of experiments tor the purpose of instruction under this 

I Act shall ha approved by the Secretary of State, and sliatl be regis- 

I tered in such a manner as he may from time to time by any general 

)T special order direct." 

Again, the Commissioners say ; 

" We think that the holder of a license, when Iio almll i 
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notice that the Secretary of State intends to withdraw it during the 
period for which it has been granted, should bo at liberty to demand a 
public inquiry." — Beport, p. xxi. 
No such liberty is granted by the Act of 1875. 

Sir William Fergusson, who has been much quoted against the value 
of experiment, said in his evidence (Q. 1054) : 

*'No, I certainly would not go that length of restraining rational 
men from doing that which they thought right ; but I would enjoin 
great caution." 

And yet we find that the men who are actually harassed by restraint 
are the professors and teachers of physiology, men in whom our great 
teacliing establishments have complete confidence, and who have thus 
been obliged to meet solemnly to consider what could be done which, 
** without defeating the purpose of the Act to prevent wanton cruelty 
to animals, would render its operation less injurious to physiological 
and pathological science," and to consult '^ as to the steps most desir- 
able to bring about these changes." — Memorandum of the Fhysiological 
/Society, 1881. 
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